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The d e s ig n a t io n s  employed and the p r e s e n t a t io n  o f  
m a te r ia l  in  t h i s  p u b l i c a t i o n  do not imply the 
e x p r e s s io n  o f  any o p in io n  w hatsoever on the part  
o f  the  S e c r e t a r ia t  o f  the U nited  N ations  co n ce rn in g  
the l e g a l  s ta tu s  o f  any co u n tr y ,  t e r r i t o r y ,  c i t y  
or  area o r  o f  i t s  a u t h o r i t i e s ,  o r  c o n ce rn in g  the 
d e l i m i t a t i o n  o f  i t s  f r o n t i e r s  o r  bou n d a r ie s .
T h is  r e v is e d  v e r s io n  i n c o r p o r a t e s ,  as fa r  as p o s s i b l e ,  
the remarks which the d e le g a t io n s  at the R eg ion a l 
P rep a ra tory  M eeting o f  the C o u n tr ie s  o f  L a tin  America 
and the Caribbean f o r  the United N ations  Water 
C on feren ce ,  and su bsequ en tly  a number o f  Governments, 
forw arded to  the CEPAL s e c r e t a r i a t  w ith in  the 
s p e c i f i e d  d e a d l in e .

INTRODUCTION
The ra p id  demographic and economic growth o f  L a tin  America and 
th e  Caribbean has c r e a te d  an e x p lo s iv e  in c r e a s e  in  water requ irem en ts .  
The r a p id ly  growing urban a re a s  and the  new i n d u s t r i a l  and mining 
com plexes a re  p u t t in g  p r e ss u r e  on the more a c c e s s i b l e  r e s o u r c e s  and 
making i t  i n c r e a s in g ly  c o s t l y  to  meet d r in k in g  water and s a n i t a t io n ,  
n eed s .  The most economic h y d r o e l e c t r i c  and i r r i g a t i o n  p r o j e c t s  have 
a lre a d y  been e x p lo i t e d  to  meet the r e l a t i v e l y  sm all requ irem ents  o f  the 
p a s t  and i t  i s  now n e ce s sa ry  to  r e s o r t  to  s i t e s  fu r th e r  away from the 
major c e n t r e s  o f  consum ption, which in v o lv e s  h ig h er  c o s t s  and s p e c i a l  
c o n s t r i c t i o n  prob lem s.
The h eterogen eou s  p a t te r n  o f  income l e v e l s  and economic a c t i v i t y  
in  th ese  c e n t r e s  o f  consum ption i s  r e f l e c t e d  in  very  v a ry in g  
requ irem en ts  f o r  w ater . Without having breught the problem  o f  w ater­
borne  d e se a se s  under adequate c o n t r o l ,  most c o u n t r ie s  o f  the r e g io n  
now f in d  them selves  c o n fro n te d  w ith  p o l l u t i o n  and the new requ irem ents  
f o r  water which are  t y p i c a l  o f  urban and i n d u s t r i a l l y  deve lop ed  
s o c i e t i e s .
liuring  the p e r io d  I 96I - I 97O  ^ per  c e n t  o f  g r o s s  investm ent was 
a l l o c a t e d  to  water developm ent p r o j e c t s  and i t  i s  es t im atéd  th at  d uring  
the cu rre n t  decade t h i s  average  p ercen ta ge  w i l l  r i s e  even more and 
p o s s i b l y  rea ch  5 per c e n t .  A pproxim ately  50 per ce n t  o f  t h i s  fu tu r e  
investm ent would be a l l o c a t e d  to  h y d r o e l e c t r i c  p r o j e c t s ,  J>§ per cen t  
to  urban water supply  and sewage and the r e s t  to  i r r i g a t i o n ,  d ra in a g e ,  
f l o o d  c o n t r o l  and o th e r  p u rp o se s .
Although L a tin  America has the  most abundant water r e s o u r c e s  in  
the  w o r ld ,  i t  has a r id  a rea s  s i d e - b y - s i d e  w ith  a reas  o f  extrem ely  h igh  
r a i n f a l l  and a l s o  a reas  which p ass  through s u c c e s s iv e  p e r io d s  o f  f l o o d s  
and d rou gh t .
The d i f f e r e n t  com bin ation s  o f  h e terogen eou s  requ irem ents  and 
r e s o u r c e s  makes the  s i t u a t i o n  in  each cou n try  unique, so that i t  i s  
n e ce s sa ry  to  be c a u t io u s  in  making g e n e r a l i z a t i o n s .  However, th e re  
a re  many common f e a t u r e s ,  in c lu d in g  the main o b s t a c l e s  to  the
/d ev e lop m en t o f
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development o f .  th ese  s e r v i c e s :  the co m p le x ity  and i n o p e r a b i l i t y  o f  
many law s, the m u l t i p l i c i t y  o f  i n s t i t u t i o n s ,  inadequate  p la n n in g , the 
la c k  o f  f i n a n c i a l  r e s o u r c e s ,  the i r r e g u l a r  supply  o f  p erson n e l and 
the  growing con cern  about env ironm enta l a s p e c t s .
In most L a t in  American c o u n t r ie s  th ere  i s  con cern  t o  adapt the 
i n s t i t u t i o n a l  framework t o  the new requ irem ents  o f  water management 
and t o  adopt s h o r t -  medium- and lo n g -te r m  p o l i c i e s  which, by rem oving 
the o b s t a c l e s  m entioned, would ensure the h arm on iza tion  o f  económ ic 
developm ent w ith  the c o n s e r v a t io n  o f  w ater r e s o u r c e s  and the q u a l i t y  
o f  l i f e  which depends on i t .
The United N ations  Water C on ference  c o n s t i t u t e s  an a t t e m p t 't o  
improve the e f f i c a c y  o f  n a t io n a l  water p o l i c i e s  and in t e r n a t io n a l  
c o - o p e r a t i o n .  R e g io n a l  p r e p a ra to ry  m eetings o rg a n ized  j o i n t l y  by the 
r e g io n a l  econom ic com m issions and the S e c r e t a r ia t  o f  the c o n fe re n c e  
w ith  the support o f  the U n ited  N ations  Environment Programme (UNEP) 
are  a p a r t i c u l a r l y  im portant p art  o f  thé p r o c e s s  o f  o r g a n iz in g  the 
C o n fe re n ce .  These p r e p a ra to ry  m eetings are exp ected  to  produce r e p o r t s  
s e t t i n g  f o r t h  p r e l im in a r y  j o i n t  v iew s on measures which the c o u n t r ie s  
co u ld  take e i t h e r  i n d i v i d u a l l y ,  o r  in  groups where a s p e c t s  o f  sub­
r e g io n a l  i n t e r e s t  are  in v o lv e d .  ; These m eetings shou ld  a l s o  in d i c a t e  
what i s  exp ected  from c o - o p e r a t i o n  through the U nited N ations  system 
( p a r t i c u l a r l y  through c o - o r d i n a t i o n  at the r e g io n a l  l e v e l )  and from 
o th e r  i n t e r n a t i o n a l  bod ies ..
In o rd e r  t o  a s s i s t  the o r i e n t a t i o n  o f  d i s c u s s io n s  a t  the R e g io n a l  
P rep a ra tory  M eeting o f  the c o u n t r ie s  o f  L a t in  America and the  Caribbean , 
ECLA has prepared  t h i s  document on the b a s i s  o f  the e le v e n  n a t io n a l  
r e p o r t s  r e c e iv e d  a t  the  time o f  g o in g  t o  p r e s s  and o f  the c o n t a c t s  
e s t a b l i s h e d  w ith  governments by a c o n s u lta n t  e s p e c i a l l y  engaged f o r  
the purpose and by the s t a f f  o f  the Commission which has been f o l l o w i n g  
the e v o lu t i o n  o f  w ater management problem s in  the r e g io n  f o r  y e a r s .
/I. SUPPLY
X .  S u £ £ iz
( a )  Main f e a t u r e s  o f  water r e s o u r c e s  and t h e i r  management
L a tin  America and the  C aribbean as a whole p o s s e s s  abundant 
water r e s o u r c e s .  The average  r a i n f a l l  o f  1 ,5 0 0  mm 1 /  i s  50 per  cen t  
h ig h e r  than th e  w orld  av era ge ,  which i s  es tim ated  at 970 mm,2j  and i t  
c o n t r ib u t e s  some 31 per  c e n t  o f  the t o t a l  w orld  land  d ra in age  
e n te r in g  the  o ce a n s .  South America, w ith  average  r a i n f a l l  o f  
1 ,5 6 0  mm, has the  h ig h e st  r a i n f a l l  o f  any co n t in e n t  in  the  w or ld ;
C en tra l  America and the Caribbean i s la n d s  a re  a ls o  above the  world 
a v e ra g e .  The d i s t r i b u t i o n  o f  r a i n f a l l  i s  uneven, however, and 
extrem ely  dry a re a s  a re  to  be found a d ja c e n t  to  o t h e r s  which are  
e x c e s s i v e l y  humid. The se a so n a l  d i s t r i b u t i o n  and annual v a r i a t i o n  o f  
r a i n f a l l  i s  a l s o  i r r e g u l a r  in  a l a r g e  p art  o f  the r e g io n  and th e r e  
a re  a re a s  which have e x c e s s iv e  water i n  c e r t a i n  p e r io d s  and s e v e re  
drought in  o t h e r s .  The a re a s  w ith  the g r e a t e s t  s e a so n a l  v a r i a t i o n s  
a re  g e n e r a l ly  th ose  w ith  th e  h ig h e s t  annual v a r i a t i o n s .
Maps 1 , - 2 ,  3 and k show the c l im a te s  o f  the r e g io n ,  the predominant 
v e g e t a t i o n ,  the average  r a i n f a l l  and th e  annual v a r i a t i o n  in  r a i n f a l l ,  
and t a b le  1 shows r a i n f a l l  by c o u n t r ie s  and p r i n c i p a l  a re a s .
The main o r o g r a p h ic a l  system o f  the r e g io n  -  c o n s t i t u t e d  by the 
Andes ch a in  and i t s  c o n t in u a t io n  northw ards in  the  C e n tra l  American 
mountain ranges  and the  main ran ges  in  southern  and w estern  M exico -  
s e p a ra te s  the s l o p e s  towards the P a c i f i c  and A t la n t i c  Oceans and the 
Caribbean Sea and a l s o  a c co u n ts  f o r  the  e x i s t e n c e  o f  some e n c lo se d  
b a s in s .
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I. SUPPLY AND USES OF THE RESOURCE
1 /  ECLA, on the b a s i s  o f  d a ta  f o r  the p e r io d  1931“ 1960.
2 /  A lb e r t  Baumgartner and Eberhard R e ic h e l ,  The World Water
B a la n ce , Munich and Vienna, 1975*
/Table 1
Table 1
LATIN At’ERICA AND THE CARIBBEAN: AREA PER COUNTOT AND PER BASIN, 
AND AVERAGE RAINFALL
Area (10  ^ kn>2)
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ECLA, on the b asis  o f  the n atio n al rep o rts prepared f o r  the 
B u lle tin  fo r  Latin Amerloa, v o l .  V II, and other data.
The geographical names used above ¿0 not imply any opinion on the demarcation •€ fr o n tie rs  
on the p a rt o f the United Nations S e c r e ta r ia t .
Docb not include A ntarotlo t e r r i t o r ie s .
*r I
/M ap 1
Mapa IAMERICA LATINA Y EL CARIBEMAPA DE CLIMAS




AMERICA LATINA Y EL CARIBEMAPA DE PRECIPITACIONES
Mapa 4
AMERICA LATINA Y EL CARIBEMAPA DE VARIACION DE PRECIPITACIONES
LEYENDA LEYENDA
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The slope towards the Atlantic and the Caribbean Sea is  the 
most extensive and represents 8*f per cent o f the tota l area of the 
region; the most abundant and extensive rivers .are  situated on i t .
Most o f  the main basins are in trop ica l areas covered with dense 
vegetation and have gradients o f less  than 0.5 per thousand. The 
rivers maintain a re la t ive ly  constant flow in the lower reaches but 
there ars great variations o f flovj in the tributaries . There are, oro ad 
flood-prone plains and areas with scant drainage on th is  slope. The 
management of the waters is  mainly a question of flood control and 
drainage.
The slope towards the P acific  constitutes 11 per cent o f  the 
area o f  the region. In general the basins have steep gradients and 
are partly bare o f  vegetational cover. The rivers  have marked 
variations in flow and many of them carry along large quantities o f 
so lid  matter. The extremes o f  ra in fa l l  (maximum and minimum) o f  the 
region are to be found on th is  slope, but most o f  i t  i s  arid or 
semi-arid. The management o f  the rivers  on this slope mainly involves 
problems of seasonal or interannual regulation and there are plans for 
transferring water between some o f  the basins in order to improve the 
supply in the most arid ones. Various non-traditional water-capture 
systems have also been tried out in th is  area.
Some 5 per cent o f  the to ta l area o f Latin America has no d irect 
drainage into any ocean and consists o f closed basins which are mainly 
situated in the high central plateaux. These basins are small and 
generally have very l i t t l e  vegetational cover, and their r ivers  have 
very irregular patterns o f flow. Water management .involves, inter a l ia , 
the regulation o f  r ivers in order to exploit the generally scant 
resources and drainage pro jects  to prevent the sa lin ization  o f  the 
land.
There is  also abundant subterranean water in Latin America and 
big water tables, but th is resource is  l i t t l e  known.
Map 5 provides some information on the flow of the rivers  and 
table 2 summarizes certain characteristics  o f  the main basins. Further 
on, map 6 shows the main hydrographic d iv is ions.
/T a b le  2
Table 2
LATIN AMERICA: HYDROLOGICAL CHARACTERISTICS OF THE MAIN RIVER BASINS
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Basin Country . Area 103 km2
Average flow  
a t  o u tle t  
(m3/ se o .)a /
Mexico and Central Amerioa 
Usumaointa-GriJaiva Cuaternala-Mexloo 131 3 300
Bravo . Mexico ...  236V 150
Le nna -Santiago Mexico I27 36A
B alsas Mexico . , 110 387
Pánuoo Mexico 74 600
Yaqul Mexico 50 V 110
Papaloapán Mexico L7 1 300
San Juan Costa Rica-Nioaragua 3? . 1 611+
Fuerte Mexico 31+ 150
Cooo Honduras-Nicaragua 27 951
Patuca Honduras 2 6 825
UltJa Honduras 23 526
Coatzacoalcos Mexioo 20 600
Grande de Matagalpa Nicaragua 20 763
Lempa Guatemala-Honduras-El Salvador 17 380
Mo tagua Guatemala-Honduras 16 252
Caribbean
A rtlb on ito Haiti-Domlnican Republic 9 21+0
Cauto Cuba 9 I50.
Yaque del Norte Dominioan Republic 8 11+0
South Amerioa
Amazon Brazll-Colom bla-Eouador-Peru- , . 1
180 000Venezuela-Bo1lvia-Guyana 6 059
R iver P late Braz i  1-Bol ivia-Argenti'na-P&raguay-
Oruguay 3 032 22 000
Orinoco Colombla-V enezuela ' - ‘ 982 - 33 000
Tooantlno B r a z il  . 861+ 17 000
Sao Francisco B r a z i l 631 3 900
Pam afba , B r a z il  . . 352 i+,8oq
Magdalena Colombia' 281+ 6 000
Essequibo Vene zue la-Gty&na , 155 , 5 0.00.
Negro Argentina 122 1 050
Pindará B r a z il 9>+ 1 10Q .
Doce B ra z il 85 1 000
Courantyne . Guyana-Surinam 79 2 300
Maronl Surinam-French Guiana 69 2 500
Jequitinhonha B ra z il 70 1+50
Jaguaribe B r a z il 70 600
P araguay B ra z il 60 650
Paraíba do Sul B ra z il 56 9P0
Contas B r a z i l 55 ’ .500
Piranha B r a z il 1+1+ 300
Itaplourti B r a z il 37 350-
Atrato Colombia 36 2 700
Guayas Ecuador 35 1 500
Baker Chile 33 1 500
Oiapoque B razil-Fren oh Guiana 31 " 1 000
Catatumbo Colombia-Venezuela 31 350
Source: ECLA, on the b asis  o f  various data.
N ete: The geographloal names used above do not imply any opinion on the demaroation o f fr o n t ie r s  or 
borders on the p a rt o f the United Nations S e c re ta r ia t, 
a/ The volume a t  the o u tle t  is  estim ated on the b a sis  o f ty d ro lo g ie a l inform ation, 
b/ Refers en ly to the Mexioan p a rt. L




-  7 -
(b) Internationally shared basins and the main agreements in force
Some 71 per cent of the to ta l  surface hydraulic resources of  
the region derive from internationally  shared basins, which make up 
5 5  per cent o f  the to ta l  area of the region»
In South America international basins provide 75 per cent of  
the to ta l  flow and in Mexico and Central America, 2k per cent of the 
t o t a l .  There i s  only one major international basin in the Caribbean 
islands and i t  produces 17 per cent of  the to ta l  drainage o f the 
island of Hispaniola»
Table 1 shows the area of the national and international basins 
in each country and table 2 gives some ch aracteristics  of the main 
basins of Latin America.
The development of the international water resources has been 
the subject of various tre a tie s  between the d ifferen t countries.
Table 3 shows some of the agreements and treaties signed on this 
matter.
( c ) Degree of current u t i l iz a t io n  and potential supply
In view of the abundant overall water resources of the region, 
the current le v e l o f  u t i l iz a t io n  seems low: only about 3 per cent of 
the surface water i s  used for consumption and the in sta lle d  
hydroelectric capacity (27 ,700  MW) only represents about 8 per cent 
of the estimated hydroelectric potential (see táble 7)» Furthermore, 
only I I .5 m illion  hectares, i . e . ,  7 .3  per cent of the cultivated area, 
are irrigated (see table 6) although about 25 per cent of the area 
requires irr ig a tio n  to various degrees. Despite th is  re la tiv e  
abundance of water the rapid urban growth, r is in g  incomes and new 
industria l and mining complexes are currently creating a concentrated 
demand for water which generally puts very strong pressure on the more 
accessible  resources. It i s  thus - necessary to construct projects with 
ever greater marginal costs in order to s a t is fy  domestic, industria l  
and irr ig a tio n  water requirements simultaneously and to eliminate  
polluting e fflu en ts  in an acceptable way. At the same time, Bince the
/T able  3
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Table 3
LATIN AMERICA AND THE CARIBBEAN: TREATIES AND AGREEMENTS ON THE USE 
OP INTERNATIONAL WATERS ......................
Basin River Signatory oountries Year
Colorado Colorado Mexico-United S tates 1966-1970
Rio Grande Grande Mexioo-United S ta tes 1906-1933
Chamlzal Mexloo-United S ta tes 1963
San Juan San Juan Costa Rloa-Nloaragua 1888
A rtib on ito A rtib on ito Halti-Domlnioan Republlo 1929s /
Catatumbo Catatumbo and Z u lla Colombia-Venezuela 1903
Amazonas Taoutú United Klngdom-Brazil (Guyana) 19^0
ftironl Ihroni Franoe-Netherlands (Surinam) 1915
Zarum illa Zarum illa Eouador-Peru 1944
Tumbes Puyango Eouador-Peru 1971b/
Chira Catamayo Eouador-Peru 1971b/















R iver P la te Argentlna-Bo1iv la - B r a z i l-  
Paraguay and Uruguay 1969-197io/
Parana. Argentina-Paraguay 1971
La P lata Piloomayo Argentlna-Bo1ivla-Paraguay 1972
La P lata Argentina-Uruguay 1973
Paraná Argentina-Paraguay 197^
Uruguay Argentina-Uruguay 1975
Paraná Braz i 1-Paraguay' 1975
Mohusuma Mohusuma, Mauri 
and azuoarero canals C hlle-Peru 1929
Lake T itio a ca Lake T itio a ca B ollv la-P eru 1935
lak e  T itic a c a B olivia-P eru 1955
Lake T itio a ca B ollv la-P eru 1957
Souroe: United N ations, Problemas ju r íd ic o s  r e la t iv o s  a l  aproveoharolento y  uso de r fo s  
ln tem a o lo n a les. Document A/5409, A p ril I963.
Note: Referenoe Is  a lso  made to  In tern atio n a l r iv e r s  In the D eclaration  o f Montevideo, In
reso lu tio n  LXXII o f the Seventh Panamerloan Conference In 1933 whloh was signed 6y a l l  
the cou n tries oomposing the Pan-Amerioan Union with the exception o f the Uhlted S ta te s , 
Mexico and Venezuela,
a /  National rep o rt o f the Dominican Republlo prepared fo r  th e  United Nations Water Conference* 
t /  N ational report o f  Peru prepared fo r  the United Nations Water Conference*
0/ United Nations, United Nations Treaty S e r ie s . N° 67I, 19^ 9 and N° 709,  197°»
/most economic
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most economic hydroelectric projects have already been developed, 
recourse is  being made to increasingly distant sources which require 
very high investment in order to exploit large concentrations o f 
potential which can only be developed on a large scale.
Approximately 80 per cent o f  the population of Latin America 
l iv e s  in areas where the ra in fa ll  amounts to between 500 and 2,000 ram 
a year, and even in areas o f  very concentrated demand no major problems 
are expected to arise in regional supply as a whole from the point of 
view of the a va ila b ility  o f the natural resource. The d i f f i c u l t y  l i e s  
in the co n fl ic t  between d ifferent types o f  use and, as has been said, 
in the need to resort to increasingly distant sources. The remaining 
20 per cent o f  the population is  divided equally between those who 
l iv e  in very humid areas and those who l iv e  in semi-arid and arid 
areas. The problem o f  supply naturally arises in the case o f  the 
population of the la t te r  areas, which to ta ls  some 30 million 
inhabitants out o f  a tota l o f  326 m illion . Furthermore i t  should 
be stressed that about 9  ^ m illion persons who l iv e  in the rural areas o f  
the region s t i l l  do not have reasonable access to the minimum 
quantities o f drinking water essential to their health and welfare.
In arid and semi-arid areas subterranean water generally o ffers  
the greatest potential and the same is  true o f  densely populated areas 
where subterranean water is  used as an additional resource. At the 
present time less  is  known about this resource than surface water 
because o f  the lack o f  systematic research, although i t  is  quite 
widely used in some areas. For example, most o f the supply for medium­
sized and small towns throughout the region derives from subterranean 
water and it  is  also important for ir r igat ion  in Argentina, Cuba,
Mexico and Peru. It is  being used increasingly in the large towns 
of Latin America to supplement the supply to the drinking water 
networks and is  also drawn from private wells for industrial purposes 
which causes problems o f  control in ensuring rational management.
/The advanced
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The advanced methods offered by technology have been used only 
in recent years for  research on subterranean water. Some positive  
examples "are the very wide-ranging hydrogeological studies carried 
out in North-East Brazil and in the North-West o f  Mexico City. Important 
research has also been done in a number o f  places including Peru,
Argentina (mainly in the Cuyo area), the high plateau o f  Bolivia and
the border area o f  Paraguay, with the assistance o f  the United Nations t
Development Programme (UNDP).
The r e l ia b i l i t y  o f  this resource and the frequent underestimation 
o f  i t s  soc ia l costs leads users to overexploit the aquifer in the 
absence o f  quòtas or rates. This seems to have been the case in the 
outskirts o f  Buenos Aires, Mendoza and Quito, for example. In Mexico,
* too, there are 32 areas where the subterranean water is  overexploited.
In the Andes region much work remains to be done to acquire su ffic ien t  
knowledge about the supply o f this type o f water, since the geomorphology 
is  complex and requires much research on the terrain .
In Latin America there has been very l i t t l e  development o f  flood 
control and drainage as a method o f  making land suitable for agriculture 
and livestock  rearing. In this respect there is  major potential in the 
humid and very humid areas o f the region, which are mainly in the 
trop ica l zone. In recent years this p o ss ib i l i ty  has been studies in 
the lower valleys o f  the Cauca and the Magdalena (Colombia), the high 
plains o f  Orinoco (Venezuela), the Ecuadorean coast and the plains of 
Paraná (Argentina) and Beni (B o liv ia ) .  Venezuela is  making rapid 
progress with i t s  on-going projects such as the project for the south­
west area o f  Lake Maracaibo, arid in experimental studies, such as that f
of the Módulos de Apure. The lack o f  knowledge about the long-term 
behaviour o f the relevant ecosystems raises major questions which are 
under discussion.
2. U tilization
(a) The patterns and trends o f  u t il iza t ion
Economic a ct iv ity  and the population have concentrated in 
re la t ive ly  small areas o f  each country because o f  geographical and 
h isto r ica l  factors , and as a result the demand for water is  also 
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The gross geographical product of Latin America, which has 
grown at an annual average o f 5*9 per cent during the last  f iv e  years 
( 19 71- 1975) is  changing in structure.in  that the industrial 
manufacturing sector i s  increasing i t s  share, which reached 2b per cent 
in 1975» Furthermore, the population i s  increasing very rapidly 
( 2.9 per cent a year); in 1975 i t  amounted to 326 m illion inhabitants 
and i t  is  estimated that in the year 2000 i t  w il l  reach 626 m illion .
The degree o f  urbanization i s  also-high; in 1975 i t  was 57*7 per cent 
and i t  is  estimated that i t  w ill  reach 70 per cent in the year 2000.J5/
It is  expected that there w ill  be a considerable increase in
the u t il iza t io n  of water, and according to the estimates o f a group o f  
countries (see table b) tota l extraction w ill  r ise  by 120 per cent 
between 1975 and 2000; o f  th is , extraction for  industrial purposes w ill 
r ise  by 350 per cent and that for ir r iga t ion  by 70 per cent.
In the same group o f  countries, however, the tota l extraction 
predicted for the year 2000 w ill  represent only about 10 per cent o f 
the supply of water.
(b) Domestic and urban uses
The urban public services (which supply the water required for 
the home, ligh t  industry and public cleansing and ornament) have 
followed the type o f  development characteristic  o f  communities with 
predominantly low incomes. When the service was defic ien t  and the 
supply to homes re la t ive ly  small (and public sources predominated)
the unit demands were low. When modern services were established,
without meters or with low rates, demand increased greatly. In such 
cases consumption has been checked by supply where the la tter  has been 
a ffected  by lim itations o f the services or water sources, and in 
many cases various forms o f  rationing have been introduced. The 
s t r ic t  measurement o f  consumption and the fix ing  o f  remunerative 
rates (very rare) have had the desired e f fe c t  o f  rationing u t i l iz a t ion .
The urban population i s  currently increasing by b .2  per cent 
a year.
/T able b
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Table 1*
UTIN AMERICA ANn THE CARIBBEAN: EXTRACTION OF WATER ACCORDING TO USE












e le c ­











e le c ­
t r i c  i t y
Argentina XI 737 20 259 2 b65 5 OI3 50 030 23 520 b 650 21 86O
Cuba 8 100 6 700 1 1 0 0 300 17 966a/ 15 363 1 551 1 052
Chile 16 792 15 385 768 639 26 200 .28-832 25 509 2 O32 1 29I 82 600
E l Salvador 1 000 830 170 3 700 b 100a/ 3 3 00 8OO 8 900
Jamaloa 316 286 11 19 " - - bb3' 365 ‘ 28 ' 50
Mexico 5b 200 b7 500 2 700 b 000 . 75 .200 109 500 69 000 9 900 30 6OO 25b 800
Nioaragua l  86b 330 162 b02. b70 I0'b30 3 150 b50 530 6 300
Panama b 007 1  010 157 2 8bob/ ; . 3 630 9 b80a/ b boo 280 b 800b/ 13 200
Venezuela b 071 2 bbo 1 563 168 23 009 16 837 5 7b i b3l
T otal 118 087 9b 7bo ? 02,6 13 381 253 790 161 bbb 25 b32 60 6lb '
Sources : Mexico, N ational Water Flan; Venezuela, Water Resouroes Development Plan; oth er oountrles: 
n atio n al reponte prepared fo r  the United Nations Water Conference.
a/ P rojeotíon  fo r  1990.
b/  Includes n avigation  In the Panama Canal.
/In  the
In the Charter o f  Punta del Este i t  was proposed that during the 
decade 1960-1970 "drinking water and drainage should be made available 
to at least 70 per cent of the urban population and 50 per cent o f  the 
rural population". The goals for drinking water were attained at the 
urban le v e l ,  since the proportion of the population supplied with water 
rose from 58 per cent in I 96I to 79 per cent in 197^ (see table 5)» 
but in the rural area the goals proved to be very ambitious and although 
the service more than doubled between 1961 and 197*N the population 
supplied with water in 197  ^ only amounted to 26 per cent o f the rural 
inhabitants.
It should be noted that when the process o f  agrarian reform is  
accompanied by greater dispersion o f  the rural population, the 
investment per inhabitant supplied with water increases.
The Third Special Meeting o f Ministers o f Health (Santiago, 1972) 
set the goal for  1980 o f  extending home supply to 80 per cent o f  the 
urban population or, as a minimum, reducing the population currently 
without the service in these areas by 50 pet cent, while the goal in 
rural areas was to supply water to 50 per cent o f  the population or, as 
a minimum, to reduce by 50 per cent the population without th is  service.
(c )  Industrial use
Industry i s  connected with the public networks when i t s  
requirements are re la t iv e ly  low, and i t  often has i t s  own supply from 
wells or surface reservoirs as an alternative. The major industries 
(iron  and stee l,  paper, pulp, petrochemicals, sugar re f in er ies ,  co ffee  
m ills , abattoirs and tanneries, e t c . ) ,  which because o f the scale of 
their requirements have their own supply o f  water, have sought s ite s  
with d irect access to abundant sources o f  water, sometimes far from 
towns. In general, the source most frequently used for  industrial 
supply has been subterranean water because i t  can usually be obtained 
exactly where i t  is  required. In some cases i t  i s  possible to use 
subterranean water which i s  unsuitable for  drinking or ir r igat ion  by 
subjecting i t  to some type o f  treatment whose cost i s  not a s ign ificant 
part o f  the final^ product.









LATIN AMERICA AND THE CARIBBEAN■ DRINKING WATER AND SEWERAGE SERVICES (END OF 197k)
(Population In thousands) a /
Table 5
Water supply Sewerage
Country or other 
p o l i t i s a i  un it













































Nov. 74 25 100 15 6C0 1 200 16 880 67 19 120 14 500 76 1 000 15 500 81 5 980 1 180 200 1 38O 23 7 200 38 - 7 200 29
Feb. 75 241 156 65 241 110 111 I09 98 2 111 100 I30 47 83 I30 100 - - - - -
Deo. 74 135 50 27 77 57 74 41 55 24 65 88 61 9 3 12 20 4 5 . 4 3
Nov. 74 5 440 318 317 1 235 23 1 850 862 47 200 1 062 57 3 590 56 117 173 5 44o 24 189 629 12
Deo. 73 103 l 4l 42 428 17 148 59 576 58 60 618 32 128 53 14 548 46 676 77 42 523 lo  300 2 6OO 12 9OO 30 17 600 29 1 4oo 19 000 18
Deo. 74 21 100 11 100 1 800 12 900 61 12 400 9 800 79 1 000 10 800 87 8 700 1 300 8OO 2 100 24 8 300 67 370 8 670 41
Jan. 75 1 967 1 266 160 1 426 72 726 689 95 36 725 100 1 241 577 124 70I 56 314 43 - 314 16
June 73 8 916 4 747 - 4 747 53 5 394 4 587 85 - 4 587 85 3 522 160 - I60 5 2 170 4o 107 2 277 26
Deo. 74 10 223 5 910 1 226 7 136 70 7 829 5 550 71 1 106 6 656 85 2 4oo 360 120 480 20 3 117 4o 180 3 2 97 32
Nov. 74 6 481 1 341 762 2 103 32 2 683 1 341 50 419 1 760 66 3 798 - 343 343 9 1 549 58 32 1 581 24
Deo. 74 3 931 901 1 179 2 080 53 1 554 746 48 601 1 347 87 2 3 77 155 578 733 31 584 38 - 584 15
Deo. 74 6 001 912 1 344 2 256 38 2 163 828 38 915 1 743 81 3 838 84 429 513 13 817 38 - 817 14
Deo. 74 827 388 265 653 79 241 202 84 18 220 91 586 186 247 433 74 94 39 - 94 11
Deo. 74 4 513 175 372 547 12 778 172 22 264 436 56 3 735 3 108 i l l 3 - - - - -
Deo. 74 2 654 730 369 1 099 41 995 574 58 291 865 87 1 659 156 78 234 14 4o i 4o 1 402 15
Mar. 73 1 954 828 882 1 710 88 528 507 96 9 516 98 1 426 321 . 873 1 194 84 - - - - -
Deo. 74 5 6 600 30 740 1 700 32 44o 57 35 200 24 240 69 1 700 25 940 74 21 4oo 6 500 - 6 500 30 14 500 41 80 14 580 26
Deo. 74 2 106 776 351 1 127 54 989 695 70 294 989 100 . 1 117 81 57 138 12 260 26 - 260 12
Deo. 74 1 646 829 416 1 245 76 82* 749 91 71 820 100 826 80 345 425 51 582 71 5 587 36
Nov. 74 2 478 214 19 233 9 92 7 212 23 18 230 25 1 551 2 1 3 0.2 144 16 - 144 6
Deo. 74 15 273 5 031 1 943 6 974 46 8 900 4 830 54 1 4oo 6 230 70 6 373 201 543 744 12 4 4oo 49 12 4 412 29
Deo. 74 4 562 1 6l 4 841 2 455 54 2 019 1 355 67 500 1 855 92 2 543 259 341 600 24 507 25 38I 888 19
Deo. 74 413 175 108 283 68 211 156 74 55 211 100 202 19 53 72 36 85 40 - 85 21
Deo. 70 1 060 562 460 1 022 96 358 2 97 83 59 356 99 702 265 4o i 666 95 181 51 2 183 17
Nov. 74 3 035 2 213 323 2 536 84 2 455 2 113 86 238 2 35I 96 580 100 85 185 32 1 255 51 262 1 517 50
Deo. 73 12 860 8 #74 1 330 9 4o4 73 8 700 6 320 73 l  330 7 650 88 4 160 1 7 5 4 - 1 754 42 4 070 47 164 4 234 33
Deo. 74 518 137 244 381 74 176 77 44 58 135 77 342 60 186 246 72 15 9 15 3
303 l8 l I 2 1 M...... „ .TT"“
34 871 172 766 52 177 819. 113 680 64 26 156 139 896 71 125. 362 24 215 8 715 32 930 26 68 589 21 3 185 71 774 24
Argentina 
Barbados 
B elize  
B o liv ia  




























Source; Ann\By Current estim ates 0- r , ------------ .  — —71-1 --juju, v-w  pipuiatlon^serve^J submitted by the countries to  th e Department o f  Environmental Engineering£/ The data or, the population  served are  based on the fig u re s  fo r  peroents o f  population  served given  In response to th e  questionnaire and Solenoe, Pttn-Amartoan San itary  Bureau (PASB), o f  the World Health O rganization  (WHO) In 1970»
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Some countries believe that the consumption o f  water for 
industrial purposes, including use in thermal power stations, w ill 
increase by 550 per cent by the end o f  the century (see table 4 ),
Generally only a proportion o f  the water used by industry 
evaporates or is  incorporated into production; the rest returns to 
the watercourses and causes severe pollution .
(d) Irrigation
Agricultural needs, mainly drainage, f lood -control and water for 
ir r ig a t ion , are a latent factor in a l l  the areas where irrigated 
agriculture is  p ro fitab le . The regions where ir r igation  has trad itionally  
been practised as the only viable form o f  agriculture are mainly 
concentrated in the Andes zone o f  Argentina, the Central Valley and 
the transverse valleys o f  Chile, the Peruvian coast, North-West Mexico 
and some parts o f central and southern Brazil, which together represent 
about 75 per cent o f the irrigated area o f  Latin America (see table 6 ).
The tota l irrigated area amounts to some 11.5 m illion hectares i f  an 
irrigated  area is  considered as one with an irr igation  infrastructure, 
adequate security o f supply and actual production. It is  very 
d i f f i c u l t  to give exact figures because there is  disagreement on the 
c r ite r ia  to be followed in determining adequate supply or a complete 
irr igation  infrastructure 4 /  (see map 8 ).
Table 6 also shows the irrigated area by countries, and the 
future projections. It should be rioted that part o f  the water used 
for  ir r igat ion  is  re-used where topographical conditions permit.
Farmers show interest in introducing irr iga t ion  as orie o f  their 
agricultural techniques but usually tend to be reluctant to meet 
the costs out o f  their own pockets; in general this a ct iv ity  is  heavily 
subsidized by the-.State. Because their importance is  recognized, 
irr igat ion  projects have been promoted 'on their own merits
In  some c o u n t r i e s  i r r i g a t i o n  w hich  p r o v i d e s  f o r  h a r v e s t s  i n  
e i g h t  o u t  o f  e v e r y  t e n  y e a r s  i s  c o n s i d e r e d  a d e q u a t e .
/T a b le  6
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T a b l e  6
LATIN AMERICA AND THE CARIBBEAN! AREAS CULTIVATED AND IR R IG A TED , BY COUNTRIES
( M i l l i o n s  o f  h e c t a r e s  )
T e r r i  t o  l y
C u l t i v a t e d  
a r e a  & /
H a r v e s t e d  
a r e a  b /
I r r i g a t e d
a r e a
I r r i g a ­
t e d  a r e a  
a s  a  p e r -  
e e n t a g e  o f  
o u l t l v a t e d  
a r e a
P r o j e c ­
t e d  
I r r i g a ­
t i o n  I n  
t h e  y e a r  
2000
P e r c e n t ­
a g e  
l n o r e a s e  
I n  t h e  
a r e a  
I r r i g a t e d  
1975-2000
Argentina 270,00 40.00 15.037 1.24 3 .1 1.48 20
Barbados o .o4 0.02 0.018
B o liv ia IO9.8O 1.00 0,887 0.08 8,0
B ra z il 851.20 70.00 39.380 0.60 0.8
Chile 75.70 2.80 1. 412- 1.62 58.0 2.48 52
Colombia II3.7O 4.00 3.799 0.25 6.2
Costa Rioa 5.10 0.35 0.395 0.06 17.0 0 .17 I80
Cuba 11.10 3. 7* 1.8 17 0.68 18.2
Ecuador 28.40 3.8o 1.635 0.18 4.7
E l Salvador 2.10 0.37 0.697 0.03 8.0 0.10 23c
Guatemala IO.9O 1.50 1.779 0.02 1.3
Guyana 2I.5O 0.30 0.079 - 0.19 30.O
H aiti 2.80 0.37 0.930 0.05 13.5
Honduras 11.20 0.78 0.662 0.05 6.4
Jamaloa 1.10 0.22 0.180 0.02 9.1 0.03 50
Mexioo I97.3O 18.60 15.180 4.70 25.O 8.50 80
Nloaragua I3.OO 0.89 0.794 0.05 5.6 0.20 3OO
Panama 7.7O 0.31 0.473 O.03 9.7 O.I3 33O
Paraguay 40.70 0.83 0.713 0.02 2.5
Peru I28.5O 3.10 1.700 1.25 4o.o
Deminiean Republlo 4.9O e.96 . 0,672 0.12 12.5 0.24 100
Surinam 16.30 , 0.06 0.02 33.0
Trinidad and Tebago O.5O o.«8 0.082
Uruguay 18. 7Q 1.00 1.126 0.05 8.0
Venezuela 91.20 1.80 1.633 0.30 16.6 1.50 4oo
T otal 2 041.64 156.80 91.080 11.6 1 Zsft
S o u r c e s  :  N a t i o n a l  r e p o r t s  p r e p a r e d  f o r  t h e  U n i t e d  N a t i e n s  W a t e r  C o n f e r e n c e  ( A r g e n t i n a ,  B o l i v i a ,  C M l e ,
C o s t a  R i c a ,  C u b a ,  E l  S a l v a d o r ,  J a m a l o a ,  N l o a r a g u a ,  P a n a m a , P e r u ,  G u a te m a la  a n d  V e n e i u e l a ) ;  M e x ic o :  
N a t i o n a l  W a t e r  P l a n ;  o t h e r  c o u n t r i e s :  d l r e o t  I n f o r m a t i o n .
N o t e : T h e  g e o g r a p h i c a l  n a m e s  u s e d  a b o v e  do  n o t  I m p l y  a n y  o p i n i o n  o n  t h e  d e m a r c a t i o n  o f  f r o n t i e r s  o r  b o r d e r s  
on  t h e  p a r t  o f  t h e  U n i t e d  N a t i o n s  S e c r e t a r i a t ,  
a /  I n o l u d e s  a r e a  h a r v e s t e d  a n d  a r t i f i c i a l  p a s t u r e s  ( I 9 7 0 ) .  
b /  E s t i m a t e s  o f  t h e  J o i n t  ECLA/FAO A g r l o u l t u r e  D i v i s i o n  ( 1974) .
/M a p  8
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without being compared With other methods of attaining the same 
production ob jectives and as a result many of the pro jects  proposed 
have been questioned and attempts are being made to make better use 
o f  the systems already constructed. However, i t  i s  estimated that 
there are s t i l l  a great many pro jects  o f  high y ield  which are worth 
comming out in the near future in the regions where irr igation  is  
trad it iona l. This could easily  double the 11.5 m illion hectares 
currently irrigated and thus make use o f  just over half the potential 
o f  the region, which is  estimated at some 30 m illion hectares 
(see table 6). In the humid regions of Latin America where irr igation  
has not been practised or has been re la t ive ly  insign ificant but where 
there is  a dry season during which a second or third harvest could be 
grown by means o f  the a r t i f i c i a l  application of water, interest in 
supplementary irr igation  is  increasing and there may be many cases in 
which i t  would be ju s t i f ie d .
( e) H ydroelectricity
This i s  the use which i s  increasing most rapidly in the region  
and the economic v ia b i l i t y  of hydroelectric projects  i s  frequently the
basis for the development of water resources for multiple purposes.
<•
The c r i t ic a l  points of th is  use are that i t  returns the water at a 
lower le v e l  and generally at d ifferen t ra te s . There are various cases 
in Latin America where the irr ig a tio n  requirements downstream of a 
hydroelectric plant have made i t  necessary to construct another dam 
so that the generation of power can be made compatible with the 
subsequent use of the water for irr ig a tio n .
During the past decade hydroelectric generation has increased 
at the high rate o f  about 9 per cent a year. All the countries o f  the 
continent have made substantial progress in this sphere. The r ise  in 
the price o f  petroleum has naturally had the e f fe c t  o f  making the 
exploitation of hydroelectric resources more attractive . Now that a l l  
the most economic pro jects  and those nearest the centres o f consumption 
have been developed, the phase o f  major interconnexions and the 
incorporation o f  massive concentrations o f potential has begun, with 
Brazil taking the lead with the biggest pro jects .
/The in s ta l le d
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The i n s t a l l e d  c a p a c i t y  o f  the h y d r o e l e c t r i c  p l a n t s  o f  L a t in
Am erica  may r i s e  from 2 7 , 7 0 0  MW in  197^ t o  5 7 , 2 0 0  MW i n  I 980 i f  the
c u r r e n t  p l a n s  a re  c o m p l e t e d  ( s e e  t a b l e  7 and map 9 )» T h is  form o f  
p r im a ry  e n e r g y  w i l l  c o n t i n u e  t o  be  p r e d o m in a n t ,  f o r  i t  i s  e s t i m a t e d
t h a t  i t  w i l l  r i s e  from 50 p e r ; c e n t  t o  o v e r  58 p e r  c e n t  o f  the  t o t a l
e n e r g y  g é n e r a t e d  d u r i n g  th e  d e c a d e .
Table 7 also presents a summary o f  information on. the estimates 
available potential ¿nd insta lled  capacity by country.
( f )  H i v e r  t r a n s p o r t
. The m a jor  r i v e r s  o f  L a t i n : America  e s p e c i a l l y  the  R i v e r  P l a t e ,  
Amazon, O r in o c o  ¡=tnd Magdalena-Cauca  s y s t e m s ,  a r e  im p o r t a n t  f o r  w a te r  
t r a n s p o r t .  E x c e p t  where t r a n s p o r t a t i o n  r e l a t e d  t o  m in in g ,  as in  
V e n e z u e l a ,  and i n  the  c a s e  o f  the  Panama C a n a l ,  which  u s e s  a s u b s t a n t i a l  
f l o w  o f  f r e s h  w a t e r ,  h ow ev er ,  r i v e r  t r a n s p o r t  has  s t a g n a t e d  i n  r e c e n t  
y e a r s .
J
( g )  R e c r e a t i o n
T h e .u s e  o f  r i v e r s  and l a k e s  f o r  r e c r e a t i o n  has been  r e l a t i v e l y  
l ow  ( e x c e p t  i n  A r g e n t i n a ,  B r a z i l ,  C h i l e ,  Guatemala and M e x i c o ) ,  
p o s s i b l y  b e c a u s e  most o f  the  p o p u l a t i o n  o f  L a t i n  Am erica  i s  c o n c e n t r a t e d  
on the p e r i p h e r y  o f  .the c o n t i n e n t  where t h e r e  i s  e a s y  a c c e s s  t o  
m ari t im e  b e a c h e s .  T h i s  a c t i v i t y  was l a r g e l y  o v e r l o o k e d  when p l a n n i n g  
the  m a jor  wate,r p r o j e c t s  o f  the  p a s t ,  b e c a u s e  demand was l i m i t e d  to  
narrow  c i r c l e s .  N e v e r t h e l e s s ,  the  i n c r e a s e  in  the  income o f  the 
p o p u l a t i o n  w i l l  l e a d  t o  a r i s e  i n  t h i s  use  and i t  w i l l  be n e c e s s a r y  
t o  c o n s i d e r  t h i s  a s p e c t  when d e s i g n i n g  p r o j e c t s .
/T able  7


LATIN AMERICA AND THE CARIBBEAN: HYDROELECTRIC POTENTIAL, INSTALLED 
CAPACITY AND GENERATION, BY COUNTRIES
i n s t a l l e d
H y d r e e l e o t r i c  I n s t a l l e d  G e n e r a t i o n  GWh
p o t e n t i a l  (MW) o a p a c l t y  (Mi) b y d r e e l e o  ( 1974)
t r i o  o a p a o -
__________________ : ' i 1 y  a s  a  ____________ _ _________
Mean a/






o f the 
to t a l
ftjrdroeleo-
t r i e
T otal
Argentina 10 900 1 532 9 l 4o I6 .7 6 020 27 925
Bahamas - 250 - - 66O
Barbados - 67 - - 203
B o liv ia 14 700 241 350 68.8 764 993
B ra z il 102 700 14 037 17 199 81.6 65 492 72 396
Chile 22 500 19 700 1 464 2 572 57.0 6 048 9 297
Colombia 38 200 2 322 3 517 66.0 9 185 13 483
Costa Rica 2 100 ' 8 500 ' 242 362 66.8 1 353 1 670
Cuba 700 44 1 645 2.7 110 6 016
Eouador 17 200 135 438 30.8 480 1 359
El Salvador 1+00 108 283 38.1 479 1 018
Grenada 7 - - 25
Guatemala 4 4oo 4 900 102 252 40.4 336 1 104
Guyana 4 700 170 ■ - - 386
H aiti 400 47 83 56.6 138 170
Honduras 3 500 2 400 69 149 46.3 4o8 488
Jamaica 300 20 698 28.6 122 2 283
Mexioo 11 100 3 679 9 647 38.1 16 908 40 752
Nloaragua 2 200 2 800 107 262 40.8 393 891
Panama 2 400 3 570 3 333 2.7 100 1 4o8
Paraguay 5 4oo 90 201 44.7 440 523
Peru 32 700 1 388 2 265 61.2 5 219 7 272
Domlnloan Republio 800 95 446 21.3 187 1 509
Surinam 2 600 180 301 59.8 ; l  006 1 588
Trinidad and Tobago 100 - 414 - - 1 204
Uruguay 900 252 576 • 43.70 1 360 2 355
Venezuela 34 700 54 70O0/ 1 575 4 381 35.90 7 266 17 725
Total 315 600 27 738 56 008 49.50 123 814 214 703
a /  ECLA, t h e o r e t i c a l  e s t i m a t e »  ( S e e  E o e n e m lo  B u l l e t i n  f o r  L a t i n  A m e r lo a .  V o l .  X I I  N ° 1,  M ay 1967* )
b /  N a t i o n a l  r e p o r t s  p r e p a r e d  f o r  t h e  U n i t e d  N a t i o n s  W a t e r  C o n f e r e n o e .
o /  N a t i o n a l  W a t e r  P l a n .
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(h) Fishing
Fishing i s  fa ir ly  important for the communities which l iv e  
near the major r ivers and lakes as a source o f  food and o f  produce 
for marketing. Judging by the few studies which have been made on 
the subject, th is  a ct iv ity  could be developed much further. At the 
present time i t  only rarely receives o f f i c i a l  encouragement, and in 
many cases i t  is  threatened by pollution and other changes in the 
flows. It is  estimated, that the regional catch in inland waters 
amounted to 200,000.tons in 197^, the leading countries being 
Brazil, Colombia, Venezuela and Mexico, which together produced half 
o f this output.
( i )  Mining
Mining and the associated processes of concentration and 
refin ing are located near the deposits, generally in upland areas, and 
th is use o f water frequently c o n f l ic t s  strongly with other uses in 
areas where the resource is  scarce.
In northern Chile, for example, in the basin o f  the river Loa, 
which has an average year-round flow of about 2.5 m^/sec., the needs 
o f  the large copper mine at Chuquicamata and of the saltpetre works 
at Maria Elena and Pedro de Valdivia compete with the uses in the 
towns of Antofagasta and Tocopilla  and the requirements for  the 
irr iga t ion  of some 3»000 hectares. Other similar though perhaps less  
severe examples can be fomnd in other areas o f  Chile and in 
traditional mining countries such as Bolivia and Peru. In Peru the 
iron mine at Marcona, near lea, insta lled  a desalinization plant to 
supply water to thè population. Very l i t t l e  information has been 
compiled in the region on these uses.
Furthermore, there are dozens o f  r ivers  in the region which 
have varying degrees o f pollution  caused by mining a c t iv i t ie s .  
Sometimes the pollution  a f fe c ts  other uses, including urban use 
(B oliv ia , Chile, Peru, Venezuela, Brazil and Mexico).
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3- Basic information on water a va ila b il ity  and uses
(a) Study of the resource
Since I960 meteorology and hydrometry have received considerable 
stimulus, partly as a result o f  the support received through 
international co-operation. The United Nations Development Programme 
(UNDP), for  example, has allocated some 35 m illion dollars throughout 
the region to broaden and improve the networks o f  measuring stations. 
Total investment, including that o f  the governments themselves, appears 
to have reached a tota l of over 70 m illion dollars over the last  
15 years. The stimulus referred to has led to an increase in the 
number o f pluviometers and fluviometers o f and k.2. per cent per 
year respectively , which, though lower than the rate o f  increase in 
drinking-water in sta lla tions and much lower, than that of 
hydroelectricity , nevertheless.represents some progress compared with 
the situation which existed in previous years. Even so, although the 
current balance is  encouraging because a healthy rate o f growth is  
being maintained i t  does not meet the requirements of the more 
rigorous planning of water management which is  considered necessary 
for the near future. It  may be noted however, that there are 
pluviométrie and fluviometric stations operated by individuals or 
independent bodies (mining companies, railways, agricultural and 
e le c tr ic i ty  enterprises, e t c . )  which provide a further source o f 
information in addition to the s ta t is t ic s  o f the o f f i c i a l  services.
I f  the figures for the number o f pluviometers and fluviometers per 
country in re lation  to population, t e r r ito r ia l  area and to ta l annual 
investment are studied and compared with those for more developed 
countries, i t  can be c learly  seen that much improvement is  needed 
in both the coverage o f  these services and their general e ff ic ien cy  
(see table 8 ). Fortunately, international co-operation promoted by 
United Nations bodies (UNESCO, the World Meteorological Organization 
(WMO) and UNDP), among others, i s  making possible a major flow of 
advice and transfer of technology. One example, worthy of note is  
the Central American Hydrometeorological Project which is  being 
carried out with the assistance o f UNDP and WMO. There is  considerable
/Table 8
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Table 8
UTIN AMERICA AND THE CARIBBEANt HYDRCMETRIC INSTALLATIONS
P o p u l a t i o n  W e l l s  f o r
A r e a  
10 3 km2
d e n s i t y  P l u v i o -  
( i n h a b i t a a t s /  m e t r i c  
km2 ) s t a t i o n s
â /
E v a p o r l -
m e t e r s
F l u v i o -
m e t r i o
s t a t i o n s
o b s e r v a ­
t i o n  o f  
s u b t e r r a ­
n e a n  w a t e r
Q u a l i t y
S e d lm e
t a i l o r
A r g e n t i n a 2 776.6 8.4 3 785 300 702 I33 . 70 35
B a r b a d o s 0.4 553*8 ,
B o l i v i a l  o?8.6 4.2 347 6 63
B r a z i l 8 512.0 11 .0 4 028 68 1 560
C o lo m b ia 1-138.9 17 .4  . 888 69 442
C o s t a  R i s a . 50.7 32 .7 524 12 63 31 17
C u b a 114.5 68.1 2 929 57 79 1 800 67 30
C h i l e 75**9 11.7 1 o i l 130 391 . 351 800 40
E o u a d o r 283.6 21.0 353 24 216
E l  S a l v a d o r 21.4 166.2 186 17 56 33 . 36 - : I?.
G u a te m a la 131.8 45.0 375 . : 87 14
G u y a n a 215.0 2.6 225 12 46
H a i t i 27.8 1 1 1 .2 60 2 11 ' •
H o n d u r a s 1 12 .1 23.» 232 54 ,.. 87 5 . 8
J a m a i o a 11.0 140.9 395 88 35* 77
M e x ic o 1 972.5 24.6 3 2*0 96 l  200
N i c a r a g u a 130.0 15.6 • 349 74 72 7 , 7
P a n a m a 75.6 18.8 3IO 4o 86 3
P a r a g u a y 4Ò6.8 5*7 i io 4 ■ 32
P e r u 1 285.2 9*5 73 0 66 314 500
D o m in ic a n  R e p u b l i c ... 48.7 82.8 300 80
S u r in a m 136.0 3- 3 ' 1 191 6 98
T r i n i d a d  a n d  T o b a g o 5.1 197.0 153
U ru g u a y  . 186.9 14.6 947 19 86
V e n e z u e l a 9 12 .1 ' 8.4 1 377 ' 180 - . 700 1 130
R eoom m endod  m in im um  
d e n s i t y  (N °  s t a t i o n s /
l o 3 km 2 )  1 . 6  0 . 0 3  0 . 6  o.o4 o .io
S o u r c e s :  ECLA, o n  t h e  b a s i s  o f  n a t i o n a l  r e p o r t s  p r e p a r e d  f o r  t h e  U n i t e d  N a t i o n s  W a t e r  C o n f  e b e n o e .  Som e 
c o u n t r i e s  o n l y  p r o v i d e d  i n f o r m a t i o n  o n  o f f i o i a l  n e t w o r k s  a n d  t h i s  h a s  b e e n  s u p p l e m e n t e d  w i t h  
o t h e r  d i r o o t  i n f o r m a t i o n  f r o m  ECLA o n  n e t w o r k s  o p e r a t e d  b y  o t h e r  I n s t i t u t i o n s  ( u n i v e r s i t i e s ,  
e n t e r p r i s e s ,  e to *  ) .
N o t e : T h e  g e o g r a p h i c a l  n a m e s ; u s e d  a b o v e  d o  n o t  im p ly  a n y  o p i n i o n  o n  t h e  d e m a r c a t i o n  o f  f r o n t i e r s  o r  b o r d e r s  
o n  t h e  o a r t  o f  t h e  U n i t e d  N a t i o n s  S e c r e t a r i a t ,  
a /  O r g a n i s a t i o n  o f  A m e r ic a n  S t a t e s  ( a s ) ,  A m é r ic a  e n  c i f r a s ,  1972.  
b /  W o r ld  M e t e o r o l o g i c a l  O r g a n i s a t i o n ,  G u id e  t o  H y d r o l o g i c a l  P r a o t l o e s  N° 168.
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awareness of the p o s s ib i l i t ie s  offered by the modern techniques of 
remote sensors, the use o f . radioactive tracers , synthetic hydrology 
and so forth , and there i s  reason to believe that such techniques 
w ill  be applied in an e f fe c tiv e  manner, judging by the w illingness  
being shown to provide the in st itu t io n a l apparatus and the necessary 
funds.
Very few countries have a s a t is fa c to r y ' organization to co-ordinate  
the need for basic integrated studies , for which a central body would 
be responsible, with the c o lle c tio n  of hydrological and 
hydrometeorological information, which would be compiled by specialized  
in stitu t io n s  in their respective f i e ld s .  Many duplications and 
omissions s t i l l  remain, as i s  the case in general in the in stitu tio n a l  
organization for water administration and these w ill  have to be remedied.
I t  should be noted that at the stage of preparing these data 
there i s  generally l i t t l e  assistance for the planner who needs to know 
the ch aracteristics  of water resources. The sectoral bodies have 
prepared re g iste rs  of existin g  p ro jects , some of which are more complete 
than others, but these are rarely available  for the use of  those who, 
wishing to carry out unified operations or combined p ro jects , need to 
gain a f u l l  idea of thé national pattern of water resources. This 
task i s  certain ly  very complex but i t  i s  not impracticable.
Various countries òf the region, including Argentina, C hile , Cuba, 
Mexico and Venezuela, have made a complete study of their water resources. 
Although th is  work was done in countries where ample information i s  
ava ilab le , that information s t i l l  had to be supplemented with many 
hypotheses and adaptations of outside figures in order to attain  the 
desired r e s u lt .
The question of environmental protection gives r is e  to a further  
need for information. Some of the most widely-known indexes on the 
quality of water in the most severely affected  areas o f  the countries  
are ava ilab le , but there i s  no complementary information which would 
make i t  possible  to work out the chain of the b io lo g ic a l and ecological  
consequences of environmental influences. This subject i s  v ir tu a lly
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untouched and will have to be tackled in the near future. There are 
very few stations in the region for measuring water quality and 
sediment content, and considerable improvement is: need,ed.
There is a serious shortage of equipment to measure; other forms < 
of the resource, suck as subterranean water, snow and ¡glaciers, andr.in 
some cases there is no great concern about carrying out the task.
T a b le  8 g i v e s  a summary o f  i n f o r m a t i o n  on th e  w ater  m ea su r in g  
equipm ent i n  th e  r e g i o n  and p r o v i d e s  some c o m p a r a t iv e  f i g u r e s  on th e  
d e n s i t y  o f  in s t r u m e n ts  recommended by WMO and th e  in v e s tm e n t  made under 
t h i s  h e a d in g  i n  c e r t a i n  c o u n t r i e s - . .
It should be noted that the javenages shown in the information 
for individual countries do not accurately reflect the situation in 
the large countries where economic activity is concentrated in a few 
areas, since although the coverage for the most important areas is good 
there are other areas which are currently less active, and where the 
evaluation of the resources has only recently begun.
(b) Methods utilized to estimate water Use
In making estimates of demand it is important to have information 
on past consumption and the background to its evolution.
In Latin America, no statistics are generally prepared on the 
volume of water used by the various individual sectors of activity.
In the towns and irrigated areas a register is usually kept of the 
volume supplied to the networks and canal system but information on 
the volume actually used by the consumer is available in only a very 
few cases.
Despite the ability and expertise of the Latin American 
professionals who work in this sphere, there is still a relative degree 
of inefficiency and projections of offer and demand are calculated with 
the use of fairly simple methods. This has not produced satisfactory 
results, not so much because of ignorance of the theoretical instruments 
offered by. modern technology as because the basic information available 
tends to be inadequate and there is a very wide margin of uncertainty 
about the hypotheses of technological, economic and social change.
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Demand forecasts have not always been confirmed in practice .  
There are cases where hydroelectric power and drinking water have 
been supplied at highly subsidized costs and encouraged excessive  
consumption or highlighted unsatisfied  demand. In other cases, such 
as irr ig a tio n , too much investment has been made in works while 
in su ffic ie n t  allowance has been made for  the lim ita tio n s  of the users 
and of those who have to operate the irr ig a tio n  projects once the 
basic apparatus has been constructed.
The underestimation of demand could perhaps have been avoided in  
many cases i f  projections had been made which took into account the 
actual forecast supply but did not lead to excessive consumption 
through various forms of subsidy. These aspects are the d efic ien cies ,  
which could be described as in s t i tu t io n a l ,  in the system of 
forecasting demand and supply and they must be corrected i f  a more 
e ffe c tiv e  system is  to operate in the future. This task w ill  of course 
have to be carried out within the context of the p o lic ie s  which each 
country determines in respect of these infrastructure services .
To remedy the lack of direct information on the volume of water 
used for each purpose, the requirements are calculated on the basis  of 
c o e ff ic ie n ts  obtained from technical l i te r a tu re  on sim ilar situ ation s  
or on the basis  of estimates of e ff ic ie n c y .
' Areas where water supply and demand are of 
c r i t i c a l  importance
Most of the economic a c t iv ity  of the region i s  located near 
the coast and on some of the high plateaux where the l iv in g  conditions  
are r e la t iv e ly  healthy and agreeable. The u t i l iz a t io n  of water is  
naturally concentrated in the densely populated areas with intense  
economic a c t iv ity ,  and the c o n flic t in g  requirements makq i t  d i f f i c u l t  
to ensure an adequate supply.
I t  i s  frequently noted in Latin Amehica that the more developed, 
areas are those with annual r a in fa l l  of le s s  than 2 ,000 mm and areas 
at' high a ltitu d es  with scant r a i n f a l l .  Thus, there are a number of  
areas where there are c o n flic t in g  demands for the use of the resource  
despite the fact that in the same countries there i s  p le n tifu l  water
/ i n  other
in other areas quite .nearby. In Mexico 85 per ,cent of the water 
resources are in the areas situated at an altitude of less than 
500 m, but 75 per cent of the population and 70 per cent of industry 
are to be found in the area situated above the 500-metre line.5/ In 
Venezuela *fl per cent of the water requirements of the entire country 
were concentrated in the central region in 1970, but the supply in 
that region-represented only l6 per cent of the country's total.6/ 
Critical situations occur both when there is a shortage of water and 
when there is an excess in. areas where there are major concentrations 
of population or economic* activity.
The pressure on natural-resources is generally greater when 
tfyere i s a  simultaneous increase, in population density and income.7/ 
Thus, the most pronounced adverse phenomena tend to be found in 
metropolitan areas with high incomes* Specifically, the resource is 
affected both by the concentrated demand which makes it necessary to 
extract large quantities from the natural watercourses and by its use 
for the washing away and subsequent elimination of wastes.. In rural 
areas the pressure on the quality ..of-natural, resources, including 
water, is less intense, but even so. there are major problems; in 
particular, there is the degradation of the soil through erosion with 
the subsequent washing away of solids.by the rivers in mountain regions 
with high population density, subsistence agriculture and overgrazing 
and also, in the humid tropics, as a result of tree-felling. 
Environmental deterioration is also significant in agricultural areas 
where intensive use is made of fertilizers, herbicides and pesticides, 
and in some mining areas and non-urban industrial centres where 
concentrations of water pollution occur. Many of the substances
5 / Zoltán de Cserna, Pedro Mosino and Oscar Benassini, El escenario
geográfico: Introducción eco lóg ica , INAH, Mexico City, 197^»
6/ Venezuela, national report-to the United Nations Conference on
the Environment, Stockholm, June 1972.
7/ Tke structure of production and the tpchnology employed are also
important factors in this respect.
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discharged in this way are neither bio-degradable nor able' to se t t le  out, 
and thus there is  no p o s s ib i l i ty  of natural purification  o f  the 
watercourses which receive these effluents.
( a ) Areas which are c r i t i c a l  because of c o n f l ic ts  between users
In the b ig  c i t i e s  there i s  a concentrated demand for water 
which cannot be s a t is f ie d  from lo ca l sources, so that i t  .is necessary 
to seek supplies in increasingly distant p laces. This c o n fl ic ts  
with the needs of former users of le s s  economic significance than the 
c i t i e s ,  and in most cases displaces them. Furthermore, the refuse  
from the c i t i e s  i s  discharged into the nearest watercourses, causing 
p o llu tion , and in many cases the water deteriorates so much in. 
quality that i t  cannot be used, th is  also a ffe ctin g  the former users.
These problems may be observed in several of the la t in  American 
c i t ie s  with over 500,000 inhabitants, where 28 per cent o f  the reg ion 's  
to ta l  population i s  concentrated (1975)» They have been caused by the 
rapid and disorderly exodus from the countryside to the urban areas 
and particu larly  to the cap ita ls , where the most varied and attractive 
opportunities are to be found. These c i t i e s  are growing so rapidly 
that i t  is  proving very d i f f i c u l t  to expand the municipal services at 
the same rate and there are always strata of the population which are 
not supplied with sanitation services. I f  the current rate o f growth 
continues, there w il l  be enormous megalopolises by the year 2000:
Mexico City, for example, w il l  have 30 m illion inhabitants and 
Sao Paulo, 26 m il l io n .8 /
(b) Areas which are c r i t i c a l  because of shortage of water
( i )  Areas which require ir r ig a t io n . Despite the abundance of  
water in the region as a whole, i t  i s  necessary to make up for the 
lack of suitable r a in fa l l  by irr ig a tio n  in many areas because of the
8 /  United Nations, Department of Economic and Social A ffa ir s ,
Population D ivision , working paper ESA/P/WP.58, New York, 1975»
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irregular d istrib u tion  of r a in fa l l  in both space and time. This 
shortage i s  usually found in areas which are most suitable for  
agriculture because of the quality of the s o i l ,  location  and climate.
Plans to increase foòd produbtion..are being made throughout 
the region and i t  i s  estimated that i t  w il l  be possible  to double 
output in 15 y e a rs .9 /  As agriculture in te n s if ie s  .it i s  becoming 
increasingly necessary to ensure a suitable water supply through 
ir r ig a t io n .  Areas which have a c r i t i c a l  shortage of water in 
re la tio n  to the requirements of. agricultural development include the 
central plateau of Mexico, where most of the population of that country 
i s  concentrated, north-west Venezuela, the Northeast o f  B ra zil ,  the 
coastal region of Peru, most of the north-east and central-southern  
area of Argentina, particu larly  the Cuyo area, and the transverse  
and longitudinal v a lle y s  of Chile up to the south p a r a l le l .  These
areas make a major contribution to the agricultural production of the 
respective countries, but the water resources are in su ffic ie n t  to 
develop the .potential o f  the s o i l , ,  climate and favourable location .  
Other, areas where i t  i s  necessary to make up for seasonal 
d efic ien cies  are not considered c r i t ic a l  because wide stretches can 
be irrigated  at a low cost with r e la t iv e ly  simple regulatory and 
catchment f a c i l i t i e s  so as to obtain a second and even a third  
harvest, with consequent b en efits  for regional food production.1 0 /  
Table 7 shows the irr ig a tio n  prospects in each country of the region.
Out of a harvested area o f 9 1 ,080 ,000  hectares in 1974 1 1 /  the 
irrigated area was about 12 per cent. According to the national 
reports, sòine countries have plans to ir r ig a te  about 85 per cent 
more land by the year 2000.
9 /  Enrique Ig le s ia s ,  La CEPAL y el desarrollo agrícola  de
America Latina, speech made at the ECLA/FAO Latin American 
Food Conference, Lima, April 1976.
1 0 /  ECLA/FAO Food Conference, Short-term actions proposed, Item 10,
Lima, April 1976.
1 1 /  , Estimate of the Joint ECLA/FAO Agricultural Division based on 
the FAO Production Yearbook, 1974.
/ ( i i )  Zones
- 29 -
( i i )  Zones with an acute shortage o f  water which are of 
national economic s ign ifican ce . The areas with an acute shortage o f 
water are Lower California, the north and northeast of Mexico, the 
Guajira region of Colombia and Venezuela's broad coastal str ip  on the 
P acific  Ocean extending from latitude 42 South in northern Peru to 
approximately latitude 28s South in Chile, which includes the Atacama 
desert, and vast areas of southern South America including part of 
the Bolivian plateau, an extensive area o f  the Chaco (Bolivia, Paraguay, 
and Argentina), and the northeast, central-west and extreme south 
areas o f  Argentina (Patagonia).
These areas, in addition to those already considered which 
require irr igation , include others which are important for livestock  
raising ( i f  there is  a su ffic ien t  supply o f water for the animals) or 
because o f mineral wealth or major concentrations o f  population.
The most sign ificant o f these areas are the central coastal 
zone o f Peru and the Bolivian plateau (on account of concentration of 
population), the desert in the north o f Chile and the Bolivian plateau 
( fo r  the importance o f  mining production to the national economy), 
and the Chaco area (Bolivia, Paraguay and Argentina), because o f i t s  
stock-raising potential. The so-ca lled  "drought polygon"
(Polígono das secas) in the Northeast o f  Brazil is  a special case 
where, because o f the wide variation in ra in fa l l ,  there is  a periodic 
threat o f drought to over 25 m illion persons, although the average 
annual ra in fa l l  is  re la t iv e ly  high and flooding sometimes occurs.
(c )  Areas which are c r i t i c a l  because o f an excess o f  water
( i )  Flood-prone areas. Large areas o f the basins of the great 
Latin American rivers  are constituted by very gently sloping plains 
which become flooded during the rainy season both because surface 
runoff is  slow and because the r ivers  overflow.
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It  is  estimated that there are some 600 m illion hectares of 
flood plains in. the. area known as t-he humid trop ics ,1 2 / o f  which some 
50 m illion  hectares have good s o i ls  and represent the most important 
area for agricultural expansion in trop ica l America. Most o f these 
plains become arid during the dry season so that agricultural 
development is  very limited and they are only used for free-range 
grazing.
The areas on the coast o f  the Gulf o f  Mexico, the Caribbean 
coast o f  Central America, the high.Orinoco plains in Venezuela and 
Colombia, the plains around the lower reaches o f the river Magdalena 
in Colombia, the Guayas plains o f  Ecuador, the Beni plains in Bolivia 
and the plateaux around the middle course o f  the Paraná in Argentina 
are o f  particular interest because they are currently used mainly for 
livestock .
(d) Other c r i t i c a l  situations
Of the countries o f  the region, Guatemala, Honduras, Mexico, 
Nicaragua and a l l  the Caribbean islands are d irectly  affected by 
hurricanes and tropica l storms.13/ Venezuela, Colombia and Brazil are 
not d ire ct ly  affected by these phenomena but are a f f l ic t e d  by floods 
every year in some of the major valleys. Because o f  the magnitude of 
the meteorological phenomena which cause these floods i t  is  d i f f i c u l t  
to prevent the damage simply with corrective  or protective  works, 
and i t  is  believed that the most e f fe c t iv e  course would be to set up 
an e f f ic ie n t  early warning system and to regulate the u t i l iz a t io n  of 
the areas most exposed to these.phenomena.
Paraguay, Uruguay and Argentina are also a f f l ic t e d  by floods 
due ,to r ise s  in river lev e ls ,  although to a lesser degree than the 
other countries mentioned.
12/ P h illip  Z. Kirpich, Development o f  Lowland Tropical Flood Plains
in Latin America, World Bank, April 1976 (mimeographed).
13/ Report o f  the UNDP/WMO/ECLA mission on flood and hurricane
early-warning systems in Central America and the Caribbean, 
Mexico City, November 1975 (mimeographed).
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In the P acific  basin, although floods are less  extensive 
because o f  the smaller area o f the river-basins, they occur extremely 
rapidly and, depending on the orographical structure, may cause 
landslides with catastrophic e f fe c ts  such as the one recorded in 
Huaylas, Peru as a result o f  the earthquake o f  31 May 1970»
( e) Areas which are c r i t i c a l  because o f c o n fl ic t s  between users
and environmental conditions
( i )  Water po llu tion . It is  the practice in a l l  countries to 
discharge sewage and industrial e ffluents , as well as refuse and 
other residues, into the nearest watercourses, almost always without 
any kind of treatment. This i s  leading to c r i t i c a l  situations in 
the environs o f  the large urban and industrial centres o f  the region. 
The rapid growth o f  c i t ie s  and the extension o f  the sewerage service 
to wider areas is  the main reason for th is s itu a tion .14/ At the 
beginning o f  the current decade i t  was estimated that only 4 per 
cent o f  the urban population had sewerage services v/ith some system 
o f  treatment or arrangements for  at least partia l control o f 
pollution .
In view of the high costs involved i t  is  not surprising that 
measures for  the conventional treatment o f  e ffluents have been 
postponed, despite the s a c r i f ic e  o f  aesthetic considerations and the 
problems of sanitation faced, and have been replaced mainly by 
curative health measures.
Since some cases are already reaching alarming proportions, 
however, preventive measures are now being studied, including the 
treatment o f  the various effluents .
Although there are supposed to be over 400 plants for treating 
urban e ff lu en ts .in  the region, many o f  them are not in operation or 
are defective . An exception i s  the Dominican Republic, where 
20 per cent o f  the population l iv e s  in towns which have plants for 
the treatment o f  e ffluents.
14/ See ECLA, El medio ambiente en América:Latina, E/CEPAL/L.132/ 
Rev.l, May 197¿«
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Industrial e fflu en ts  also cause severe po llu tion . This applies  
particu larly  to the e fflu en ts  from abattoirs and meat packing plants,  
tanneries, sugar r e fin e r ie s ,  paper and te x t i le  m ills  and, in particular,  
petrochemical and metals p lants .
Very l i t t l e  information has been assembled on th is subject, 
but most of the industria l centres of the region present varying 
examples o f  the pol'lùtion o f the watercourses into which they 
discharge their e ff lu e n ts .
P ollution by chemical waste i s  often persistent (non-degradable) 
unless the waste i s  eliminated or neutralized by special forms of 
treatm ent.' Water used for cooling, as in thermal and nuclear 
e le c tr ic i ty  generating p lan ts , i s  almost a l l  returned to the 
watercourses, where i t  produces thermal pollution  of a temporary 
nature with generally lo ca lized  e f fe c ts .
Assuming that the use o f  water for industria l a c t iv i t ie s  r ise s  in 
proportion to the growth of th is  sector, pollution  can be estimated 
to have increased at a rate of 6 .7  per cent a year, which has been 
the growth rate of th is  sector during the la s t  f iv e  years. I t  may 
be noted, however, that two polluting a c t iv i t ie s  -  paper and pulp, 
and; iron and s te e l  -  have increased at double the average rate .
Almost a l l  the countries o f  the region require the major mining 
corporations to take adequate steps to prevent their e fflu en ts  from 
causing damage to watercourses, usually by emptying the e fflu en ts  
into storage areas where they do not cause p o llu tion . However in 
some of these corporations, and in many smaller mines, these 
requirements are barely f u l f i l l e d ,  i f  at a l l ,  and th is  leads to 
dangerous pollution  which i s  made worse by the fact that mineral 
e fflu e n ts  are non-degradable.
( i i )  Water management in special ecosystems
The humid tro p ic s . In the humid tro p ics , the expansion of the 
agricultural area reduces the vegetal cover and exposes the land to 
destruction by water erosion and the washing away of nutrients, with 
serious consequences:. This also produces a change in the drainage
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system of the r iv e rs ,  because the duration of rain ru n -o ff  i s  reduced 
and th is  leads to big spates, followed by periods when the flow almost 
dries up. Only rational land management can prevent the irreparable  
destruction of the s o i l  in these regions.
The Andean zone. The steep gradients of the sides of the 
Andean valleys  and the destruction of the vegetal cover lead to serious  
erosion which destroys the s o i l  o f  these slopes, dumping the solid  
matter into the watercourses and producing banks which in turn cause 
floods in the lowland areas. Much of the land in the Andes chain and 
the mountain ranges of Mexico i s  affected  by severe erosion. A similar  
phenomenon i s  to be found in southern B olivia  (Chuquisaca and Tarija)  
and northern Argentina (Jujuy and S a lta ) .  The washing away of so lid s  
by the river Bermejo leads to problems of sedimentation in the Parana 
and the Eiver Plate and according to some sources i t  even a f fe c ts  the 
port of Buenos Aires. In the outlying areas of some major c i t i e s  the 
protective vegetal cover has been reduced and damage caused by erosion 
i s  to be seen (Mexico, Quito, Bogotá, La Paz).
Since the e f fo r ts  made in the sphere o f reaffo resta tion  have 
not been s u ff ic ie n t ly  intensive i t  i s  not yet possible  to assess the 
r e s u lts .  I t  i s  in terestin g  to note that in the basin of the river  
San José (El Salvador) a programme of reaffo resta tion  and rational  
s o i l  use has been carried out very successfu lly  with the assistance  
of FAO, and has prevented floods in the town of Metapan.
Areas with a tendency to become d eserts . In some parts of the 
region the vegetal cover does not grow back once i t  has been destroyed, 
either because the s o i l  lo ses  i t s  f e r t i l e  elements from being exposed 
to the action o f the eroding agents (water and wind) or because the 
current clim atic conditions do not permit the growth of trees which 
would in turn favour the spread of undergrowth. When th is  tendency 
to turn into a desert occurs there i s  also a consequent change in the 
flow of the rivers  which a f fe c ts  the u t i l iz a t io n  of their waters both 
because of ir r e g u la r it ie s  in the supply and because of the 
entrainment o f  so lid s  which a f fe c ts  hydraulic works and increases the 
costs of treating water to make i t  drinkable. The ecosystems in the
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the deserts and mountain sides are very d elicate  and th is  explains  
the importance that i s  attached to the management of  the mountainous 
areas o f  various Andean countries and the areas adjoining the desert 
regions of Argentina, B oliv ia , Chile and Peru, among other countries.
/ I I .  TECHNOLOGY:
I I .  TECHNOLOGY: ITS PROMISE, POTENTIAL 
AND LIMITATIONS
1. The main d i f f i c u l t ie s  observed in the u t i l iz a t io n  of 
technology and the most suitable 
spheres for i t s  application
(a) Limitations on the use o f  existing technology
In Latin America and the Caribbean as a whole there are a few 
select groups o f  professionals qualified  in broad f ie ld s  of development 
and in the management o f  water resources who keep abreast with the 
relevant technological advances in the world. However there are not 
enough o f  them to cover the needs and they are very unevenly 
distributed between countries, areas o f  specia lization  and leve ls  o f 
training.
In most countries the area best covered is  probably c i v i l  
engineering concerned with the design and preparation o f  pro jects  for 
structural works, but in a number o f  countries there is  a shortage of 
qualified  personnel for the planning and evaluation o f  pro jects  using 
the modern too ls  o f  socio-economic analysis. Paradoxically such 
planners do exist in some countries but they do not always find a 
pos itive  response among the decision-makers, who generally continue to 
work on the basis o f  the in tu it ive  methods of the past.
The importance o f a m ultidisciplinary approach to the study of
pro jects  and the management of resources i s  frequently stressed but 
rarely put into practice . In particular, there is  a lack o f  personnel 
to cover the environmental aspects of th is  work, although i t  is  
recognized that there are complex interconnexions in the development of 
water resources within the technological system and that there i s  a 
need to study these aspects.
There i s  also a pronounced shortage o f  personnel in the 
intermediate posts o f technicians and sk illed  workmen. In the operation 
o f ir r igat ion  works, in particular, the leve l o f  technology is  far
below that specified  in the pro jects . In the sphere o f  sanitation
p ro jects , however, much work has been carried out on training, with 
the support o f the Pan-American Health Organization, a subsidiary o f  WHO.
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The subsector bèst provided with qualified  personnel is  
undoubtedly that o f  hydroelectr ic ity , v/here salaries are higher 
because o f  the nature o f  the technology employed, which is  d i f f i c u l t  
to improvise, and the commercial nature o f  the.subsector ' s development.
In order to adapt to future requirements, a constant e f fo r t  must 
be made to promote the training o f  a l l  kinds o f  technicians, mainly 
through the improvement o f  sa laries , which in jnost cases are not very 
attractive . There w il l  be no personnel o f  a ca libre commensurate with 
the importance o f  the sector unless there is  a change in this aspect.
I t  is  also necessary to adjust personnel training programmes in 
accordance with the real needs of the countries and to co-ordinate 
the a ct iv ity  o f  the various sp e c ia lis ts .  In Cuba, for example,, i t  is  
estimated that by the 1980s i t  w ill  be necessary to increase fourfold 
the number o f  persons currently working in the water, sector; o f these 
17,000 would be university-trained s t a f f  and middle-level technicians.
In the more developed countries, techniques o f  systems analysis 
are being applied to the planning and evaluation o f  water p ro jects .
In this respect, praise is  due for the e f fo r ts  being made to overcome 
the usual lim itations on such studies such as the lack o f  data, the 
tight schedules for the execution of individual projects because o f  
the explosive rise in demand, and limited financial resources.
The spread of modern technology must be accompanied by soc ia l 
development in the rural areas, which are currently far from able to 
absorb advanced technologies in either irr igation  or drinking water 
supply. The countries o f  the region are aware o f this situation ánd 
are trying to find viable solutions with the support o f  bodies such 
as UNESCO, FAO, WHO/PAHO and other international and b ila tera l 
assistance agencies.
One successful example o f the practica l transfer o f  technology 
was the hydrogeological pro ject  carried out in the Northeast o f  Brazil 
( 1965- 1968) with the help o f .a  French team. Personnel were trained 
at various lev e ls  in prospecting for water tables and in well d r i l l in g  
and operation, and the foreign techniques were adapted to the lo ca l 
conditions, and resources.
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Technicians in some countries draw attention to the lack of 
adequate financing and the budgetary constraints which hinder the 
acquisition  of the instruments and equipment required for the use 
of particular techniques.
The disparity  in the le v e ls  of technological development and of 
experience in the exploitation  and use of  water resources also  
indicates that there i s  not much exchange o f information between the 
countries o f  the area.
(b) Technology in re latio n  to water a v a i la b i l i ty
In general the regulation of flow i s  a very e f fe c t iv e  method of  
increasing the supply o f  water during the periods when i t  i s  required, 
and i t  also provides reasonable security against the dangers of  
flooding. The construction of dams of various types ( large , h i l l - s i d e ,  
torrent-correcting e t c . )  i s  also a technique which i s  widely used in  
the region and i t  can s ig n if ic a n t ly  improve supply from the point of  
view o f  quantity 1 5 /  (see map 1 0 ) .
In Latin America, despite the great potential of such measures, 
especia lly  in the Andean v a lle y s , very l i t t l e  attention has been paid 
to the rational management of the,upper riv er -b a sin s  (including  
rea ffo resta tio n  and the control o f  grazing) which brings the 
concomitant advantages o f  regulating flow and lim itin g  erosion and 
sedimentation in the lower stretches of the r iv e rs .  The technology 
of such management needs to be made more widely known at various  
technical le v e ls .  Although the technology of managing floodplains  
i s  fam iliar in the region, there i s  s t i l l  great scope for future work 
in such f ie ld s  as constructing control and protection devices (d ik es) ,  
regulating the use of areas subject to flooding, and prevention and 
alarm systems.
15/ In some countries technicians recommend that the so-ca lled
"maximum reasonable dimension" of the s i t e s  suitable  for the 
construction of dams should be Used. This means replacing the 
trad ition al method of determining s ize  on the basis  of demand 
by one based on the maximum possible  u t i l iz a t io n  o f the river  
on the basis of topography.
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The subterranean water resources are exploited very l i t t l e  in 
the region and have much untapped potentia l. Up to now they have 
been used almost entirely for urban and industrial supply and, to a 
much lesser degree, for ir r ig a t ion . The technique o f  recharging 
water tables by induced in f i l t r a t io n  is  l i t t l e  known or used despite 
the fact that this method of accumulating flow often works out much 
cheaper than surface dams. The cprabined management o f  surface and 
subterranean water resources s t i l l  has great scope in Latin America.
It  is  recognized that for  th is i t  w il l  be necessary to build up and 
further disseminate the appropriate technologies.
The techniques o f  treating water to- make i t  suitable for 
domestic and industrial use are widely known in the region. The 
Pan-American Centre for Sanitary Engineering and Environmental 
Sciences attached to the Pan-American Health Organization (PAHO/CEPIS) 
has carried out sign ificant work in disseminating methods o f  making 
water f i t  for  drinking at low costs o f  investment and operation, such 
as accelerated sedimentation, mixed stratum f i l t e r s ,  coagulation aids, 
etc.
In some cases the subtérranean water i s  brackish and may contain 
noxious mineral elements such as vanadium, arsenic, etc. There are 
some special techniques for the exploitation of these waters which are 
o f  interest for  some countries, such as Argentina. >
(c )  Technology in relation  to demand
Water is  used very in e f f ic ie n t ly  in the region, especially  in 
irr igation  and for  urban purposes, and the gross volume tapped at the 
source i s  much greater than the amount which should actually su ffice  
on the basis o f  advanced technological models. Many national reports 
stress this aspect.
A very high proportion of the water tapped for agricultural use 
is  lo s t  in transit, particu larly  because o f  poor maintenance o f  the 
canals; in d istr ibution  i t  is  lo s t  through shortcomings in the works 
at the farm leve l and poor administration o f  the systems: and in 
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There are extreme examples, in certain irrigated areas, where the 
volume of water used could be reduced by half without modifying the 
systems employed, simply by eliminating wasteful practices . Even in 
Mexico, where particular attention has been paid to irr igation , the 
e f f ic ien cy  in a group o f  irrigated d is t r ic t s  studied in connexion 
with the preparation of the National Water Plan (1975) was only 
k6 per cent. This in e ffic ien cy  in U tilization  not only causes excessive 
demand which increases the overall costs o f exploitation, but can also
have adverse consequences on the s o i l  by causing salin ization  and
souring in some areas. There is  also a great loss  o f water from the 
urban supply because o f  leaks in the mains, especially  in the 
d istr ibution  networks. Some urban networks have recorded losses o f  
30 per cent and more.
Although loca l technicians are usually aware o f the methods 
which would improve the e f f i c ie n c y ,o f  water use, l i t t l e  i s  done to 
introduce them because o f  the lack o f trained personnel and also,
above a l l ,  because the charges levied on users do not r e f le c t  the real
cost o f  the water.
2. Limitations on the interchangeability o f cap ita l- 
intensive and labour-intensive techniques
There are high rates o f  unemployment and underemployment in 
Latin America, including rural areas, and the governments are anxious 
to solve th is problem. Furthermore, the countries are generally trying 
to save foreign currency in order to improve their balance-of-pâyments 
position . Some water development pro jects  seem advantageous from the 
point o f  view o f  attaining these ob ject ives , since they use 
technologies which require the intensive use o f labour and which 
involve savings o f  foreign currency on equipment and fuels .
Among such pro jects  are the construction of medium-sized and 
small canals, protective dikes and smaller regulatory structures and 
in particular the clearing and le v e ll in g  o f land, and the construction 
of banks, levees, walls and other structures needed for irr igation , 
plus the work involved in the maintenance and general operation o f  the 
systems. In th is respect i t  should be stressed that the use o f a
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high proportion of manual labour in  such work i s  subject to the general 
economic conditions o f  each country, on which the construction bodies, 
owners of agricultural property and so forth base their  decisions.
3» Elimination or reduction o f  the harmful e f fe c ts  
o f  waste water disposal
The c r i t i c a l  problems o f  the pollution  of the watercourses of 
the region occur at w ell-defined points, being caused by the discharge 
o f e fflu en ts  from the major towns, some mining establishment, and 
industries located outside the towns.
The techniques of efflu en t treatment are known in the region  
but are not often applied. I t  i s  considered necessary to promote the 
use of new techniques of re -c irc u la tio n  and treatment and to adopt 
measures to induce private enterprises to assume re sp o n sib ility  for  
treating their e ff lu e n ts .
The use of s e t t l in g  ponds and oxidation p its  o f fe rs  good 
perspectives in Latin America for reducing the costs o f  treating  
liqu id  residues, especia lly  in view of the low density of land use.
Among other examples, i t  i s  in terestin g  to note the work which 
i s  being carried out in Brazil by the State Foundation for  
Environmental Engineering (FEEMA) and the Statd Company for Technology 
and Basic Sanitation (CETESB), and also the p i lo t  plan in itated  in 
Peru for the treatment of the liquid  waste of Lima and i t s  subsequent 
r e -u t i l iz a t io n  for irr ig a tio n  in nearby f ie ld s  (Lagunas de San Juan).
In the countries with high or medium le v e ls  of development i t  
i s  considered v i t a l  that professionals should sp ecia lize  in the 
treatment and r e -u t i l iz a t io n  of a wide variety of in du stria l e fflu en ts  
and also in the obtaining o f foreign techniques in the matter and 
their adaptation to lo c a l  conditions.
4. Non-traditional techniques for increasing 
the water supply
In some countries o f  the region some in terest has been shown 
in studying and applying specia l techniques both to increase the 
water supply in very arid areas and to a l le v ia te  the consequences of  
periods of drought.
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The techniques tr ie d , with varying degrees of success, include  
the d e -sa lin iza tio n  of water using energy from the sun or other 
sources (Argentina, Chile, Mexico and Peru), the a r t i f i c i a l  
modification of climate by scattering condensation nuclei into the 
clouds (various countries), and the u t i l iz a t io n  of mists (B razil ,
Chile and Peru). A ll  these techniques produce only moderate 
quantities of water but are designed to solve the problems of supply 
in some islands and small inhabited areas, or to promote a c t iv i t ie s  
of high value.
Other types of special technology which have been tried are 
the melting of g laciers  to increase the water supply in r ivers during 
periods of drought (Chile) -  a technique which can provide sig n ifica n t  
quantities of water for short periods -  and the management of 
floodplains which pass through dry periods by con tro llin g  runoff by 
means of earth levees (Venezuela).
Other special techniques are designed to improve the e ffic ien cy  
of irr ig a tio n  and thus diminish the consumption of water. Among 
these, almost a l l  the countries have shown in terest in ir r ig a tio n  by 
sprinkler or drip feed systems and these techniques already being 
used to a greater or lesser  degree in many countries. The Cuban 
repqrt indicates that in that country 170,000 hectares are currently  
being irrigated by sprinkler, and i t  i s  envisaged that
4-50,000 hectares w ill  be covered by I 980. In Peru 64,300 hectares 
are being irrigated  by th is  method.
Techniques to reduce lo sse s  through evaporation from the 
dams (C hile) and to make them waterproof (Argentina) have also  
been tr ie d .
A special case which i s  c lo se ly  connected with the subject i s  
the transmission of e le c tr ic  energy over large distances at very high 
voltages. This makes possible  the economic exploitation  of  
hydroelectric resources.at increasing distances from centres of 
consumption (Argentina, B ra zil ,  Chile, Colombia, Mexico, Peru and 
Venezuela).
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I .  Legislation and in stitutions
Throughout the region there is  an evident desire to improve 
the in stitu tion a l structures for  the management o f water resources, 
and a great deal o f  a c t iv ity  is  observable in the f ie ld  o f  water 
le g is la t io n . In the past decade new laws have been enacted or 
existing laws have been modified in at least 10 countries o f the 
reg ion ,16/  and in nearly a l l  the countries new in stitu tion a l 
structures for water management have been attempted. Unfortunately, 
such recognition o f  the importance o f the problems confronting water 
management has not always been complemented by an adequate a llocation  
o f  funds or the necessary o f f i c i a l  support to enforce the competent 
au thorit ies ' decisions.
Despite the d ifferences o f opinion on the d e fin it ion  o f  water 
use rights between the Latin countries following the principles o f  
Roman law and the English-speaking Caribbean countries following the 
Anglo-Saxon tradition  o f  customary law, there i s  consensus in the 
region that th is  resource should be treated as a public good and i t s  
use should be regulated by the State.
The Legislation recently enacted in the region has been oriented 
towards providing an adequate legal framework for water management 
and establishing the relations between the water authorities and the 
rest o f  the in stitu tion s in the country.
Another highly interesting aspect is  the relationship between 
water le g is la t io n , general leg is la t ion  on- natural resources and 
provisions concerning the environment.
Three groups o f in stitu tion s may be distinguished in connexion 
with water management :
I I I .  POLICY OPTIONS
16/ Latin American seminar on legal and in stitu tion a l aspects o f 
water resources, Inter-American Centre for the Integrated 
Development o f  Water Resources and Land (Centro Interamericano 
de Desarrollo Integral de Aguas y Tierras -  CIDIAT), Mérida, 
Venezuela,. 197^.
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-  those having ju r isd ictio n  over the concession and management 
of water resources;
-  those concerned with research on or the measurement of water 
resources; and
-  the users of water-resources.
The authority with respect to water i s  in the hands of those 
in stitu t io n s  which grant, administer and supervise i t s  use. I t  may 
so happen, however, that an in st itu t io n  possessing such authority  
also  performs the functions of measuring and studying the resource, 
or that functions in connexion with th is  authority are entrusted to 
an in s titu tio n  that uses water.
There are three types of water au th o rities  in the region. In 
some countries, such as Mexico, Peru and Chile, a central in stitu tio n  
d ire ctly  subordinate to the Executive has been assigned maximum 
authority in th is  f i e ld .
In other countries, such authority i s  exercised by a council in 
which a l l  the interested sectors are represented. The principal 
objective of these councils i s  co-ordination, and they have followed 
various paths according to the powers assigned to them by the 
a u th o rit ies .  In some cases the authority i s  in the hands of a 
commission, which has set up an executive secretariat and plays an 
important role in water resources planning, such as the Commission 
for the National Water Resources U ti liz a tio n  Plan (Comisión del Plan 
Nacional del Aprovechamiento de lo s  Recursos Hidráulicos -  COPLANARH) 
in Venezuela.
L a stly , in other countries (Trinidad and Tobago, Costa Rica) 
there i s  no clearly -defin ed  authority and some of i t s  functions  
have been assigned to the most important of the lo c a l ' in s t i t u t io n s  
using water.
These a u th o rities  may operate at a ríatiónal, regional or river  
basin le v e l .
Argentina i s  the only country in which the provinces have 
le g is la t iv e  power over water resources. Water management through 
autonomous corporations for the administration of sp ecific  v a lley s  or 
regions has been adopted in very few cases.
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Regional or river basin management i s  quite d if fe r e n t ,  since 
i t  i s  simply an internal administrative system within the context of  
a central in s t i tu t io n ,  under a single supreme authority for the 
whole country. This kind of solution has been successful in some 
countries such as Mexico, which has organized i t s  water management 
in th is  way within the framework of the Ministry of Water Resources.
Owing to the m u lti-secto ra l nature of water use, to in stitu t io n a liz e  
i t s  management presents serious problems and i t  is. d i f f i c u l t  to 
arrive at a wholly sa tis fa c to ry  organization or at formulas which 
may be applicable to a l l  countries. Possibly the greatest concern 
in th is  respect i s  that the country's general economic planning 
should be made compatible with the specialized planning required 
for the u t i l i z a t io n  of water and with the proper autonomy for i t s  
study and management.
In practice , i t  i s  d i f f i c u l t  to separate the management of water
as a resource from sectoral plans and projects that include water as
an input. Hence, the anxiety to try out various types of in st itu t io n a l  
structures which w i l l  reconcile the-necessary unity of general.water  
use policy with the in evitab le  dispersion of the technical o f f ic e s  
working with these resources, whether as users or academic u n its .
This problem i s  a source of some preoccupation in the region. I t
i s  generally considered that i f - in st itu t io n s  entrusted on an 
experimental basis with water management functions were provided 
with an adequate financing to carry out their work and,given a 
s u ff ic ie n t ly  permanent status to train  personnel, the u t i l iz a t io n  
of water resources would rapidly improve.
Water le g is la t io n  merely provides an adequate leg a l framework 
so that the type of water management (including, water resources 
planning) can be the most suitable for the harmonious development 
of the country, but the law in  i t s e l f  does not produce such 
development. The same observation i s  applicable to the in st itu t io n a l
/o r g a n iz a t io n  o f
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organization of the water resources sector. I f  water management is  
to be really  e f f i c ie n t ,  there must be an adequate in stitu tion a l system 
with the indispensable financial support and backing for i t s  decisions.
2. Planning
Water resources planning has emerged as a necessity in order to 
deal systematically with a problem which i s  c lose ly  linked with the 
rate o f  economic and soc ia l development and technological progress.
The increasing demand for  water, i t s  re lative  scarcity  in certain 
areas and the irrationa l use o f  existing supplies, partly owing to 
the inorganic dispersion of e f fo r t s ,  can set real lim its on a 
balanced development and give r ise  to confrontations (competition or 
options) regarding the use o f water, o f both a sectoral and a 
geographical nature.-
Accordingly, water resources planning should be included in the 
country's overall development strateg ies . At the same time, however, 
th is  resource requires separate treatment, in view o f  i t s  special 
characteristics  as regards both the technology o f  i t s  use and i t s  
natural a v a i la b i l ity .
There is  an evident trend in the countries o f  the region to 
assign an important role  within the State administration to the planning 
of overall development strateg ies , the relevant functions being 
entrusted either to a sp e c if ic  ministry or to a unit within the 
Office o f  the President o f  the Republic.
Within the broad guidelines adopted for a country's development, 
national planning necessarily embraces water resources (as part o f  the 
sectoral and regional stra teg ies ) ;  but precisely  because o f  the 
general nature o f those guidelines, i t  i s  impossible to prepare sp ec if ic  
plans for integrated water management, so that a d ifferen t type o f  
planning is  necessary for  th is resource. Lastly, the individual 
sectors using water w il l  have to plan i t s  use in terms o f  their own 
requirements.
It  is  not easy to achieve satis factory  co-ordination between the 
d ifferent users in order to arrive at a plan governing the use o f  water, 
and i t  is  even more d i f f i c u l t  to harmonize their proper subordination
/ t o  n a t ion a l
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to national development stra teg ies  with the f l e x i b i l i t y  and independence 
required for e f f ic ie n t  water management. This dependency relationship  
i s  possibly one of the most d i f f i c u l t  aspects to tackle within the 
in s t itu t io n a l  system.
In many countries of Latin America and the Caribbean there i s  
d is s a tis fa c t io n  with respect to their  in s t itu t io n a l  systems for  
water use planning, and a fervent hope that their modification w ill  
lead to a s ig n ifica n t improvement in the use of th is  resource.
Most of the countries in  the region have gone through the 
stages of water planning by sector of a c t iv ity  of users, by project  
and by work programme, without as yet formulating a national 
integrated plan r- or master plan -  for the use of water. I t  i s  only 
in recent years that in terest has been shown in th is  stage, and, 
because of their  wide coverage, mention i s  made, among others, of 
the plans under study in Cuba, Mexico, Nicaragua, Peru and Venezuela.
Perhaps what i s  most lacking in th is  area of planning, except 
in a very few cases, i s  the process of careful ex post evaluation  
of completed projects  and implemented plans. Such an evaluation could 
be a very useful basis for the planning, programming, design, 
construction and operation of future projects and works, and for  
introducing the necessary in s t itu t io n a l  changes.
In the planning techiques adoptéd in the region there has been 
a considerable increase in the use of systems analysis  and, in 
general, of a l l  the techniques of operational research, the tendency 
being to study the programmes by means of advanced technologies.
b
Of course, th is  assumption i s  mainly applicable to the r e la t iv e ly  
more developed countries. Some groups of professionals in the region  
are fam iliar with these techniques, but the greatest d i f f ic u l t y  
encountered in their use i s  the lack of r e lia b le  information in various 
subjects (including thé a v a i la b i l i t y  of water), which comprises not only 
basic hydrometric data and information on other natural resources 
related to water, but a lso  a systematic inventory of possible works, 
demand projections with a r e a l i s t ic  assessment of the degree of  
technical e ffic ie n c y  which could be achieved in the use of water in 
each sector, the so cia l cost of goods and serv ices , e tc .
i
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The factors conditioning the environment (including long-term  
changes in the eco-systems) constitute another complex f ie ld  requiring  
information which i s  d i f f i c u l t  to obtain and which, as far as water 
resources development i s  concerned can no longer be ignored.
The fact that the information described above i s  system atically  
compiled, analysed and made available  to persons concerned with the 
formulation of plans and projects i s  generally considered to be one 
of the most ùseful ways o f  ensuring e f f ic ie n t  and useful planning for  
the countries concerned. Moreover, in the adoption stage of a 
programme, i t  plays a decisive role in  co-ordinating the various user 
sectors .
Fairly la rg e -sca le  water use projects are generally of a m ulti­
purpose nature, and their usefulness l i e s  in combining economic, so cia l  
and environmental b e n e fits .  I f  in the study of projects there i s  not 
the necessary unity of action on the part o f  the various user sectors  
(agriculture, energy, health, mines, e t c . ) ,  the projects included in the 
programmes w il l  o ffe r  benefits  of a sectoral kind only instead of the 
maximum overall b e n e fit .  In stitu tio n a l organization also  plays à primary 
role  in  th is  stage of planning.
As a ru le , e f fo r t s  have been made to solve these problems by 
means of commissions in which a l l  the sectors using water-are 
represented, but i t  i s  d i f f i c u l t  to harmonize the d ifferen t economic 
weight -  and, therefore , the d ifferen t a v a i la b i l i t y  of trained personnel 
in some sectors such as energy -  with the weight of other sectors with 
primarily so c ia l  aims.
L astly , in the project and evaluation stages , sim ilar problems 
a rise  once again in  connexion with in s t itu t io n a l  organization.
I t  i s  important to note that the sound water management also  
implies the e f f ic ie n t  use of th is  resource and the elimination of waste.
A preoccupation in the region today i s  to improve the re latio n  between 
the water obtained and that actu ally  used, since e ffic ie n c y  rates of 
kO per cent and even lower are frequently found in some sectors ,-  for  
example, irr ig a tio n  agricu ltu re . Nor do the other sectors escape
/this problem.
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th is problem. The countries are seeking to improve the relevant 
technologies in sectors such as agriculture and mining, and to train 
operational personnel with a view to substantially raising the leve l 
o f  e f f ic ie n cy  in the use o f  water. The heavy investment involved in 
water projects and the conservation o f  such a v ita l  resource as water 
requires that careful use be made o f  i t ,  even in those cases where 
the natural supply is  at present fa ir ly  plentyful*
In order to make the use o f  water more e f f i c ie n t ,  i t  is  
essential that planning should envisage the need to train personnel 
at a l l  leve ls  and, in particu lar, to promote sound practices governing 
water use, quality conservation at the source, and the upkeep of 
pro jects .
3 .  S e c t o r a l  s t r a t e g i e s
(a ) Water supply and sewerage
The natural population growth and accelerated process o f 
urbanization w il l  continue to intensify  the needs o f  urban areas, 
where the new population that w il l  have to be served in the present 
decade, in accordance with the goals established by the Ministries o f 
Health in the reg ion ,1 7 / w il l  number around 100 m illion inhabitants 
compared with 60 m illion in rural areas. Since, in addition, the unit 
cost o f  in sta lla tions in the former case is  considerably higher, 
investment needs would be divided in the proportion of 4 to 1.
No less  important is  the maintenance o f the existing insta lla tions 
to ensure a constant and satis factory  water supply service in terms of 
quantity and quality. S pecific  reference was made to th is point in 
proposing the aforementioned goals, re f le c t in g  a widespread situation 
of inadequate financing for  these services.
As regards the strategies for  dealing with these requirements, 
there i s  a high degree o f consensus in the aims postulated by the 
Governments.
17/ Third Special Meeting o f Ministers o f  Health o f  the Americas 
(Santiago, 2-9 October 1972).
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Great importance i s  attached to the in s t itu t io n a l  arrangements 
necessary to ensure that the Governments’ undertaking, to achieve the 
proposed goals i s  f u l f i l l e d  and that the resources, particu larly  those 
of a fin an cial nature, required for th is  task are duly made a v a ila b le .  
New forms of support are needed to complement that which i s  provided 
by the State , as i s  inevitable  in services with a considerable so c ia l  
impact, but which in practice i s  eventually re str ic te d  by conjunctural 
fa cto rs . '
The widespread tendency in the region seems to be to use meters 
(among other countries, they are in use in  B o liv ia , Chile, Costa Rica, 
Cuba and Peru), This makes i t  possible to re la te  the charge for  the 
service with the volume used, to use rates calculated to discourage 
waste (unit rates which r ise  as consumption increases) and to record 
any lo sses  in the networks as the difference between the volume consumed 
by the users. In many countries, however, e ither because i t  i s  the 
trad ition al practice or because the investment involved in the use of  
meters i s  too high, the charge i s  s t i l l  based on the cadastral value 
of the property concerned.
The participation  of the users, not only in the rates system but 
also  in the conception, construction and operation of water supply 
serv ices , i s  suggested as an in terestin g  p o s s i b i l i t y , ' particu larly  in  
the more neglected rural area.
The use of the community's own resources, both human and 
f in a n c ia l ,  f a c i l i t a t e s  the training of i t s  workers, helps towards both 
the education of the consumer and the constant maintenance of the 
services , and constitutes an element of s e l f -s u f f ic ie n c y  which 
motivates the adoption of a system of co-ordinated community work 
and mutual support for other purposes. A source of water for household 
use in rural communities can frequently produce enough additional water 
to cover such needs as the irrigu ation  of vegetables p lots  and to 
increase the lo c a l  production of nutritive  food for household use.
/The in t e r e s t
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The interest shown by international and b ila te ra l agencies in 
the provision o f  adequate drinking water f a c i l i t i e s  for rural 
communities has led to many pro jects  o f benefit to them. During 
decades of experience, a primary objective o f  UNICEF and WH0/PAH0 has 
been the provision o f  sources o f drinking water that would reduce 
the high infant mortality arid morbidity indexes and promote soc ia l 
development in  rural areas.18/
O ff i c ia l  action can do much to promote and ensure the continuity 
o f  such participation , by means of technical and financial assistance, 
training, e tc .  An interesting example o f  th is  is  the work done in 
Brazil by the National Housing Bank through the Health Finance 
Fund (FISANE) on the execution o f  pro jects  and works for the. 
establishment, extension and improvement o f  water supply and sewerage 
systems in urban centres. The users o f the Fund must propose a 
system of r e a l i s t ic  rates that w il l  ensure the amortization of the 
loan and the payment o f  the operating costs involved.
The major drinking water services have the tradition and the 
basic capacity but many o f  them need new impulses to overcome 
lim itations in terms o f  cap ita l and s ta f f  (particularly  at the 
intermediate le v e l ) ,  and r ig id i t i e s  and in e f f ic ie n c ie s  in the 
administrative systems. It  is  often only a matter o f  making better use 
o f  existing resources, either by strengthening the central authorities 
or by fa c i l i ta t in g  co-operation between the better endowed units 
(generally those serving the capital and major c i t i e s )  with those which 
do not warrant the provision of adequate technical infrastructure.
Moreover, nearly a l l  the countries indicate the d es ira b il ity  o f  
promoting personnel training and research on technologies and norms 
that are consistent with the lo ca l situation.
As regards sewerage, the targets o f  the Ministries o f  Health for 
1980 are the same as those for  drinking water in rural areas, and
18/ At i t s  annual meeting in 1976, the Executive Board o f  UNICEF
reaffirmed the v ita l  importance o f  expanding the basic services for 
children in developing countries, and the necessity that th is group 
o f  interrelated and mutually supporting a c t iv i t ie s  should include 
the supply o f  drinking water.
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s l ig h t ly  lower in urban areas (a coverage o f 70 per cent instead of 
80 per cent, or a reduction of the d e f ic i t  by 30 per cent instead of 
50 per cent). Considering the backwardness o f these services (at the 
end of I 97I ^0 per cent o f  the urban inhabitants received this service 
and barely 2 per cent o f the rural inhabitants), this represents a major 
task»
I f  i t  includes the many large c i t ie s  where the plan is  not only 
to extend networks but also to in s ta l l  plants for the treatment o f 
waste water in order to control situations which are a serious threat 
to health and the quality o f  the water, i t  becomes a task of gigantic 
proportions which few countries appear to be tackling in an integrated 
manner»
The strategies in connexion with sewerage are similar to those 
described above for drinking water, since these services are c lose ly  
interlinked and are generally in the hands o f  the same authorities.
It  might perhaps be as well to add that there are no c r ite r ia  or 
methodologies for evaluating the economic and soc ia l f e a s ib i l i ty  of 
the treatment o f  waste water, because o f  such questions as the 
preservation of the environment which carry considerable weight and are 
only now being given p r ior ity  in the majority o f  the countries.
(b ) Water for  agriculture
Agriculture is  the a c t iv ity  which uses the largest volume o f  
water, in some areas absorbing as much as 90 per cent o f the to ta l .  
Accordingly, the management o f  water for agricultural 
purposes is  o f  capital importance within the général use o f  this 
resource.
Such management may have the following ob ject ives :
-  ir r igation  of crops and pastures, including washing of saline 
s o i l  ;
-  drinking water for  animals and agro-industry requirements;
-  recovery o f land l ia b le  to flooding, or undrained land.
There are d ifferent strategies for  achieving each o f  these
ob jectives .
(c ) Irrigation
In the development plans o f nearly a l l  the countries o f the region, 
irr igation  agriculture has a highly important role  to play in increasing 
food production, and a considerable expansion o f  the area under
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i r r i g a t i o n  i s  e n v isa g e d .  The aim in  the r e g io n  i s  t o  in c r e a s e  the 
i r r i g a t e d  area  by 85 per  cen t  between 1975 and the y ea r  2000 (see  
t a b !  e 6 ) .
Such an in c r e a s e  in  i r r i g a t e d  a r e a ,  in  g e n e r a l ,  c a l l s  f o r  an 
improvement i n  i r r i g a t i o n  te c h n o lo g y  in  o rd e r  t o  in c r e a s e  the e f f i c i e n c y  
and u t i l i z a t i o n  o f  the i n f r a s t r u c t u r e  o f  m aster p r o j e c t s  in  a lm ost the 
whole r e g io n .
I t  i s  c o n s id e r e d  th a t  a p r e r e q u i s i t e  f o r  im proving i r r i g a t i o n  
te c h n o lo g y  i s  t o  ensure a supply  o f  w ater s u i t e d  t o  the p a r t i c u l a r  type 
o f  c u l t i v a t i o n .  In  f a c t ,  i t  i s  im p o s s ib le  t o  d e v e lo p  in t e n s iv e  
a g r i c u l t u r e  i f  th ere  i s  any chance th a t  the n e ce s sa ry  supply  o f  w ater 
w i l l  not be a v a i la b le  ; e f f i c i e n c y  in  w ater use depends on whether 
w ater i s  a v a i l a b l e  when i t  i s  needed . That i s  why f lo w  r e g u la t io n  and 
the e l e v a t i o n  o f  groundwater t o  supplement s u r fa c e  w ater i n  p e r io d s  o f  
s c a r c i t y  are  fundamental p o l i c i e s  in  a g r i c u l t u r a l  w ater u s e .
Even in  a r e a s  w ith  an abundant su p p ly ,  how ever, the use o f  w ater 
i s  seen  t o  be e x c e s s i v e ,  and o n ly  p a r t i a l  use i s  made o f  the master 
p r o j e c t s  c o n s tr u c te d  (dams, c a n a ls ,  deep w e l l s ,  e t c . ) .  N early  a l l  
the c o u n t r ie s  o f  the r e g io n  in d i c a t e  as  t h e i r  main p o l i c y  the improvement 
o f  w ater a d m in is t r a t io n  and management on r u r a l  p r o p e r t i e s .
Each c o u n tr y ,  in  a ccord a n ce  w ith  i t s  l e g i s l a t i o n  and a d m in is t r a t iv e  
o r g a n iz a t io n ,  has d e a l t  in  i t s  own way w ith  the assign m en t, d i s t r i b u t i o n  
and s u r v e i l l a n c e  o f  w ater use in  r u r a l  p r o p e r t i e s .
I t  i s  g e n e r a l ly  c o n s id e r e d  th a t  a much h ig h e r  l e v e l  o f  e f f i c i e n c y  
c o u ld  be exp ected  in  the use o f  w ater i f  th ere  were an adequate 
i n s t i t u t i o n a l  o r g a n i z a t i o n .  In  t h i s  r e s p e c t ,  the m ajor f a c t o r s  would b e :
-  an i n s t i t u t i o n a l  o r g a n iz a t io n  th a t  w i l l  ensure c o - o r d i n a t i o n  o f  
the v a r io u s  s ta g e s  o f  the i r r i g a t i o n  p r o c e s s ,  from the p lann in g  
o f  w ater p r o j e c t s  t o  a g r i c u l t u r a l  p r o d u c t io n ;
-  p r o d u c t io n  p la n n in g ,  ta k in g  i n t o  c o n s id e r a t i o n  the a v a i l a b i l i t i e s  
o f  w ater and h y d r o l o g i c a l  f o r e c a s t s ;
-  the maintenance and o p e r a t io n  o f  i r r i g a t i o n  p r o j e c t s  by 
r e s p o n s ib le  o r g a n iz a t io n s  w ith  the n e ce ssa ry  t e c h n i c a l  c a p a c i t y  
and guaranteed f in a n c in g ; » ,
/- the
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-  the a d o p t io n  o f  measures t o  prevent waste by s u p e r v is in g  the 
use o f  water o r ,  p r e f e r a b ly ,  by ch arg in g  f o r  the s e r v i c e  
a c c o r d in g  t o  the volume used ;
-  e x te n s io n  o f  i r r i g a t i o n  and s o i l  c o n s e r v a t io n  te c h n iq u e s ;
-  r e s e a r c h  on i r r i g a t i o n  r a t e s ,  by means o f  l o c a l  experim ents  
and the d is s e m in a t io n  o f  t h e i r  r e s u l t s .
( d ) D rink ing  w ater f o r  an im als  and a g r o - in d u s t r y  requ irem ents
A lthou gh  the volume o f  w ater consumed f o r  th ese  purposes  i s  much
l e s s  than that  absorbed  by i r r i g a t i o n ,  i t  i s  f a i r l y  im portant because 
th ere  a re  e x t e n s iv e  a re a s  in  the r e g io n  d evoted  to  s t o c k - r a i s i n g ,  the 
p o s s i b i l i t i e s  o f  which a re  l im i t e d  by the a lm ost com plete  la c k  o f  w ater 
in  dry p e r i o d s .
The p r i n c i p a l  means suggested  f o r  im prov ing the supply  o f  water 
f o r  these  purposes  a r e :  the u t i l i z a t i o n  o f  groundwater and the
c o n s t r u c t i o n  o f  farm ponds f o r  the c o l l e c t i o n  o f  r a in  w ater ;  and the 
d is s e m in a t io n  o f  adequate p r a c t i c e s  t o  preven t  the p o l l u t i o n  o f  w a te r .
( e )  Use o f  land l i a b l e  to  f l o o d i n g
An e x te n s iv e  a rea  o f  the r e g io n  i s  made up o f  p la in s  and o th er
•land l i a b l e  t o  be f l o o d e d ,  w hich , as  noted  e a r l i e r ,  t o t a l  some
50 m i l l i o n  h e c t a r e s  o f  good q u a l i t y  s o i l .  The im portance  o f  u s in g  
t h i s  land can be a p p r e c ia te d  i f  i t  i s  c o n s id e r e d  th a t  i t  i s  f i v e  t im es 
the p re se n t  i r r i g a t e d  a r e a .
A m ajor p art  o f  t h i s  land  has no w ater iii  the dry sea son , which
a l s o  handicaps  i t s  use a t  that t im e.
The s t r a t e g i e s  f o r  the use o f  t h i s  land  in  the r e g io n  in c lu d e  
the f o l l o w in g  a s p e c t s :
-  r e g u la t i o n  o f  the use o f  p l a i n s ,  l i m i t i n g  the u t i l i z a t i o n  o f  
the most exposed  a r e a s .  This co u rse  i s  ch osen  by s e v e r a l  
c o u n t r ie s  in  which such land  i s  used b a s i c a l l y  f o r  s t o c k - r a i s i n g ;  
in s te a d  o f  undertak ing  p r o j e c t s  in v o lv in g  s u b s t a n t ia l  in vestm en t ,  
the land  i s  used in  i t s  n a tu ra l  s t a t e  w ith  adequate s to c k  
management ;
-  a d a p ta t io n  o f  c ro p - fa r m in g  te ch n iq u e s  used in  o th e r  s im i la r  
r e g io n s ,  as  in  the case  o f  r i c e  on the low er  Magdalena R iv er  
(C o lo m b ia ) .  F lood  management t o  p r o lo n g  the hum idity  i n  the 
s o i l  (Apure, in  V en ezuela ) i s  an oth er  i n t e r e s t i n g  o p t io n ;
/- execution
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-  e x e c u t io n  o f  f lo w  r e g u l a t i o n ,  r i v e r  bank p r o t e c t i o n  and d is ch a rg e  
p r o j e c t s .  This e n t a i l s  heavy investm ent which i s  warranted o n ly  
in  h i g h - p r o d u c t i v i t y  a r e a s .
In  c o n s id e r in g  the o p t io n s  for4 u t i l i z i n g  t h i s  la n d ,  s e v e r a l  
c o u n t r ie s  show j u s t i f i a b l e  con cern  a t  the e c o l o g i c a l  e f f e c t s  which the 
change in  the use o f  the land  might b r in g  w ith  i t ,  and they  c o n s id e r  
i t  n e ce s sa ry  t o  ob serve  the beh a v iou r  o f  the s o i l  in  o rd e r  to  a v o id  
damaging i t  w ith  the change in  type o f  p r o d u c t io n ,  o r  d e s t r o y in g  i t  
through  e r o s i o n  as a r e s u l t  o f  f l o o d s  shou ld  the n a tu r a l  v e g e t a t io n  
change .
4 » Water f o r  in d u s try  and mining
Water f o r  in d u s try  r a i s e s  two k in d s  o f  problem  in  the r e g io n :
( i )  s m a ll -  and m edium -sized i n d u s t r i e s  l o c a t e d  in  urban c e n t r e s  in c r e a s e  
the burden o f  the demand f o r  p u b l i c  s e r v i c e s  and o f t e n  b e n e f i t  from the 
s u b s id ie s  the l a t t e r  r e c e i v e  in  one form or  an oth er  from p u b l i c  fu n d s ;  
and ( i i )  in d u s t r y  comes to  those c e n t r e s  not in  o rd e r  to  make use o f  t h e i r  
networks but in  o rd e r  t o  take advantage o f  t h e i r  w ater r e s o u r c e s ,  red u c in g  
the s u p p l ie s  a v a i l a b l e  f o r  o th e r  p r i o r i t y  demands (d r in k in g  w a te r )  or  f o r  
uses  w hich , u n l ik e  in d u s t r y ,  cannot be d i s p la c e d  ( i r r i g a t i o n ) .
In  e i t h e r  c a s e ,  the con tam in ation  which i n d u s t r i a l  use adds to  the 
b o d ie s  which r e c e i v e  used w ater tends t o  be c o n s id e r a b le ,  and t h i s  
in v o lv e s  an oth er  form o f  su b s id y  p ro v id e d  by the c o l l e c t i v i t y  t o  the 
in d u s t r i e s  co n ce rn e d .
M ining, whose demand is . more i n f l e x i b l e  in  i t s  l o c a t i o n ,  has 
e n jo y e d  c e r t a i n  r i g h t s  in  r e s p e c t  o f  w ater in  the case  o f  a c t i v i t i e s  which 
are  o f  s p e c i a l  i n t e r e s t  t o  the n a t io n a l  or  r e g io n a l  economy. Here aga in  
th ere  a re  s e r io u s  ca s e s  o f  con tam in ation  o f  waterways through mining 
d is c h a r g e s  which g e n e r a l ly  are  very  s l i g h t l y  c o n t r o l l e d .
P o l i c i e s  on the w ater needs o f  in d u s try  and mining p resen t  o p t io n s  
w hich i t  i s  d i f f i c u l t  t o  e v a lu a t e .  On the one hand, th ere  i s  a tendency 
t o  make in d u s try  a bsorb  the c o s t  o f  the w ater i t  uses  from the p u b l i c  
system s and i t  i s  even encouraged  t o  econom ize through  t a r i f f s  which 
p e n a l iz e  h ig h  consum ption . There i s  a l s o  a tendency t o  r e s t r i c t  the 
i n s t a l l a t i o n s  w hich in d u s t r y  can s e t  up on i t s  own accou n t  when the 
re s o u rc e  i s  s ca rc e  or  l a c k s  the c a p a c i t y  to  d i l u t e  s u i t a b l y  the
/contaminating effluents,
\
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contam inating  e f f l u e n t s ,  o r  t o  e s t a b l i s h  r e g u la t i o n s  which re q u ir e  
a d d i t i o n a l  investm ent ( f o r  r e c y c l i n g  the treatm ent o f  e f f l u e n t s ,  e t c . ) .
On the o th e r  hand, i t  i s  seen  th a t  such p o l i c i e s  may d is co u ra g e  
the im p la n ta t io n  o f  a c t i v i t i e s  which gen era te  employment and n e ce ssa ry  
s e r v i c e s ,  and they  are  o n ly  a p p l ie d  p a r t i a l l y  or  w ith  many e x c e p t io n s .
While t h i s  may be a q u e s t io n  o f  p r e s s in g  c o n s id e r a t i o n s  o f  g e n e ra l  
o r  r e g io n a l  econom ic p o l i c y ,  t h i s  cou rse  has le d  t o  c r i t i c a l  s i t u a t i o n s  
o f  sh orta ge  and con tam in ation  o f  waterways, which su g g e s ts  th a t  g re a t  
c a u t io n  should  be adopted  in  t h i s  r e g a r d .
5« Non-consum ption uses- o f  w ater
P ro d u c t io n  o f  h y d r o e l e c t r i c i t y ,  the g r e a t e s t  non-consum ption  use 
o f  w a ter ,  i s  exp ected  t o  grow a t  an annual r a te  o f  over  1.0 per cent 
d u r in g  the next 20 y e a r s .  Known p lan s  in d i c a t e  th a t  in  the p e r io d  
I 975- I 98O an a d d i t i o n a l  h y d r a u l ic  g e n e ra t in g  c a p a c i t y  o f  55 m i l l i o n  kW 
w i l l  be i n s t a l l e d  (58 per  cen t  o f  the t o t a l  g e n e ra t in g  c a p a c i t y  t o  be 
i n s t a l l e d ) .  I t  i s  h ig h ly  p o s s i b l e  th a t  because  o f  the s i t u a t i o n  brought 
about by the r i s e  o f  w orld  o i l  p r i c e s  th ere  w i l l  be s t i l l  more 
o p p o r t u n i t i e s  t o  e x p l o i t  h y d r o e l e c t r i c i t y .  F i f t e e n  o f  the o i l - i m p o r t i n g  
c o u n t r ie s  o f  the r e g io n  have a la r g e  h y d r o e l e c t r i c a l  p o t e n t i a l  t o  e x p l o i t .
The c o u n t r ie s  a re  aware that t o  c a r r y  out such p o l i c i e s  i t  i s  v i t a l  
t o  c o -o r d in a t e  s e c t o r a l  w ater and energy p o l i c i e s  in  the l i g h t  o f  
developm ent o b j e c t i v e s ,  s in c e  h v d r o e l e c t r i c a l  p la n t s  b e lon g  both  t o  
the w ater system s ( h y d r o l o g i c a l  b a s in  o r  r e g i o n )  and t o  the in t e r c o n n e c te d  
e l e c t r i c i t y  netw ork s. Thus, f o r  example, Guatemala combines a m aster 
p lan  f o r  r e g io n a l  e l e c t r i f i c a t i o n  w ith  i t s  m aster p lan  f o r  n a t io n a l  
r e s o u r c e s  (w ater  r e s o u r c e s ) .
From the h y d r a u l ic  p o in t  o f  v iew , the c o u n t r ie s  w i l l  have t o  
harmonize h y d r o e l e c t r i c a l  usage w ith  a c t i v i t i e s  such a s , i r r i g a t i o n  
o r  f l o o d  c o n t r o l ,  which are  u su a l ly '  in  c o n f l i c t  w ith  i t  because they 
r e q u ir e  the same w a ter .
/When the
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When the h y d r o e l e c t r i c a l  p la n ts  need la r g e  r e s e r v o i r s  -  most 
f r e q u e n t ly  the case  in  the r e g io n  -  the p o s s i b i l i t y  must a l s o  be 
fa c e d  o f  d i s r u p t i n g . the e c o l o g i c a l  b a la n c e .
In  any e v e n t ,  as  f a r  as i n d i r e c t  e f f e c t s  are  co n ce rn e d ,  i t  i s  
t o  be noted  th a t  L a tin  Am erica has had a fa v o u ra b le  e x p e r ie n ce  w ith  
regard  t o  the p r i o r i t y  g iv e n  t o  h y d r o e l e c t r i c a l  p r o j e c t s  in  the 
o r g a n iz a t io n  o f  w ater r e s o u r c e s  and in  the r e g i o n a l  development 
a s s o c ia t e d  w ith  i t ;  and th a t  i t  has been t h e . g o a l  o f  the c o u n t r ie s  
t o  malee the f u l l e s t  p o s s i b l e  use o f  th e se  dynamic e lem ents on 
b e h a l f  o f  new zo n e s .  There are  many h y d r o e l e c t r i c a l  p r o j e c t s  
underway or  under s tu dy , such a s  I t a ip ú  (B r â z i l -P a r a g u a y ) , S a lto  
Grande ( Argentina-U ruguay ) ,  Y a c ir e tá  (A rgentina-Paraguay ')  , Corpus 
(A rgentina -U ruguay) ,  San Juan ( C o s t a R ic a - N ic a r a g u a ) ,  Cajón (Honduras) 
and A t i t lá n  (G uatem ala ), which d i r e c t l y  o r  i n d i r e c t l y  in v o lv e  l a r g e -  
s c a l e  works o f  n a t io n a l  and in t e r n a t io n a l  p h y s i c a l  in t e g r a t io n -
In view o f  the abrupt change in  the econom ics  o f  the g e n e ra t io n  
o f  h y d r o e l e c t r i c  power, th ere  i s  a more or  l e s s  p r e s s in g  need to  
rev iew  e l e c t r i f i c a t i o n  p lan s  so  as  to  in c lu d e  p la n ts  which had 
e a r l i e r  been r e j e c t e d  as  b e in g  t o o  c o s t l y .  This may take tim e and 
money, s in c e  i t  in c lu d e s  thé p r e p a ra t io n  o f  p r e l im in a r y  e n g in e e r in g  
p r o j e c t s  w h ich w ca ll  f o r  a number o f  p a in s ta k in g  s t u d i e s .
There i s  l i k e w i s e ,  f o r  the energy s e c t o r  as  a w h o le , a 
c o n ce rn  in  many c o u n t r ie s  t o  r e v i s e ,  in  view  o f  the h ig h e r  c o s t s  
in v o lv e d ,  t h e i r  o v e r a l l  p la n s  or  r a th e r  the e s t im a te s  that  have 
r e p la c e d  them in  many o f  the c o u n t r i e s .  To do t h i s  r e q u ir e s  a 
c o n s id e r a b le  amount o f  e f f o r t  and s p e c i a l i z e d  c o n s u lta n t  s e r v i c e s .
R iv er  n a v ig a t io n  a l s o  p r e s e n ts  new o p p o r t u n i t i e s  as  a r e s u l t  
o f  the r i s e  in  o i l  p r i c e s ,  s in c e  f o r  lo n g  shipments o f  some s i z e  i t  
i s  c e r t a i n l y  a more econ om ica l  form o f  t r a n s p o r t  than road  or  r a i l .
For the c o u n t r ie s  (Paraguay, Panama) and r e g io n s  (P aran á -R iver  P la t e ,
/Upper Paraná,
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Upper Paraná, middle and low er Magdalena, O rinoco  from Ciudad B o l iv a r ,  
the Amazon from Manaos, e t c » ) ,  where n a v ig a t io n  i s  v i t a l ,  there  i s  a 
tendency to  ensure i t s  v i a b i l i t y  by s tre n g th e n in g  the in f r a s t r u c t u r e  and 
c a r r y in g  out a d m in is t r a t iv e  re fo r m s .  In  o th e r  n a v ig a b le  s e c t i o n s  o f  
l e s s e r  n a t io n a l  im portance i t  may a l s o  be p o s s i b l e  t o  m aintain  and even 
d e v e lo p  t h i s  means o f  t r a n s p o r t .
The p o l i c i e s  a d voca ted  in  t h i s  f i e l d  r e c o g n iz e  above a l l ,  as in  the 
case  o f  en ergy ,  that i t  i s  n e ce s sa ry  to  harmonize a c t i v i t i e s  r e la t e d  to  
water w ith  t r a n s p o r t  s e c t o r  a c t i v i t i e s .
There i s  l e s s  need here f o r  water management in t e r v e n t io n  s in c e  
i t  i s  a q u e s t io n  o f  uses  which do not g r e a t l y  a f f e c t  the r e s o u r c e .  
However, th ere  are  many ca s e s  (th e  low er Paraná i s  a good example) 
where the use o f  the t r ib u t a r y  b a s in s  i s  c o n t r ib u t in g  m atter ,  through 
e r o s i o n ,  which i s  washed down and d e p o s i t e d  in  the low er r i v e r  c o u r s e s  
and mouths,* thus h in d e r in g  t r a n s p o r t  and g iv in g  r i s e  t o  c o s t l y  
maintenance work.
R e c r e a t io n  and a g r i c u l t u r e  are  two uses  o f  w ater a t t r a c t i n g  
more and more i n t e r e s t ,  a lth o u g h  u n t i l  r e c e n t l y  they were l e f t  t o  
t h e i r  own d e v i c e s  w ith out much o f f i c i a l  a t t e n t i o n .  A q u icu ltu re  i s  
b e in g  s y s t e m a t i c a l l y  in c lu d e d  in  p lan s  such as  th ose  o f  Cuba, Guatemala 
and M e x ic o .1 9 /
Government p o l i c y  a ttem pts  t o  p r o t e c t  the q u a l i t y  o f  the r e s o u rce  
needed f o r  th ese  u s e s ,  o f t e n  in co m p a t ib le  w ith  the d i l u t i o n  o f  used 
w aters  f o r  which r i v e r s  or la k e s  are  a l s o  u sed . These are  d i f f i c u l t  
c h o i c e s ,  s in c e  on b o th  s id e s  there  are  s o c i a l  f a c t o r s  which i t  i s  
d i f f i c u l t  t o  a s s e s s .
In  the case  o f  a q u ic u l tu r e  in  p a r t i c u l a r ,  th ere  i s  a g re a t  la c k  
o f  in fo r m a t io n  and r e s e a r c h  on the r e s o u rc e  *s p o s s i b i l i t i e s  and the 
n e ce s sa ry  e c o l o g i c a l  p r e c a u t io n s .
1 9 /  In  M exico , f r e s h  and s a l t  water a q u ic u ltu r e  shou ld  make i t  
p o s s i b l e  to  meet the in c r e a s e s  in  the demand f o r  f i s h  and 
se a fo o d  u n t i l  the y ea r  2000 (presum ing that  sea f i s h i n g  
remains c o n s t a n t ) .
/6. Financial
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Investm ent in  water development works in  1961-1970 was e q u iv a le n t  
to  some 7 ,7 0 0  m i l l i o n  d o l l a r s »  For the p resen t  d ecade , a c c o r d in g  to  
the g e n e ra l  t a r g e t s  e s t a b l i s h e d  by the in t e r n a t i o n a l  Development 
S tra te g y  ( tra n sp o s e d  t o  the development requ irem ents  o f  d i f f e r e n t  
water a c t i v i t i e s )  and to  known n a t io n a l  p lan s  and s e c t o r a l  programmes, 
i t  i s  e s t im ated  that  the e q u iv a le n t  o f  some 22,000 m i l l i o n  d o l l a r s  
shou ld  be in v e s t e d .  The d i s t r i b u t i o n  by m ajor heading in  each case  
should  b e : 20/
1961-1970 ' I 97I - I 98O
6 . 'Financial questions
Water su pply  and seyerage. , 28 27
I r r i g a t i o n  and dra inage 26 16
G eneration, o f  h y d r o e l e c t r i c i t y if3 3k
Knowledge,, f l o o d  c o n t r o l ,  and o th e r s 5: » 3
T o ta l 100# 100#
T o t a l  in  d o l l a r s 7,70 0 22,000
As th e se  e s t im a te s  were made in  1973, the  196l r l 980 programme 
d id  not take i n t o  account the sharp r i s e  in  the p r i c e  o f  petro leum  
which Was to  f o l l o w ,  w ith  the r e s u l t  th at  in  f a c t  p r o je c t e d  investm ent 
in  w ater management may be g r e a t e r  due to  the stim u lu s  g iv e n  t o  
h y d r o e l e c t r i c a l  p r o j e c t s ,  which then re p re s e n te d  more than h a l f  o f  
investm ent in  the s e c t o r .
In tu rn ,  in c r e a s in g ly  w idespread  r e c o g n i t i o n  o f  the need to  
in c r e a s e  f o o d  p r o d u c t io n  as a fundamental element o f  economic p o l i c y  
in  the y e a rs  t o  come may g iv e  e x tra  support t o  i r r i g a t i o n  works, which
2 0 /  These e s t im a te s  are  the r e s u l t  o f  a s tudy  c a r r i é d  out by ECDA 
in  1973  in  the co u r se  o f  the f i r s t  r e g io n a l  assessm en t ; o f  the 
I n t e r n a t io n a l  Development S t r a t e g y .  The f i g u r e s  f o r  investm ent 
c a r r i e d  out are  reached  by a s s ig n in g  average c o s t s  t o  the 
c a p a c i t y  i n s t a l l e d  in  the  p e r io d ,  and thus they  do not co rresp on d  
to  r e a l  e x p e n d itu re .  For the fu tu re  programme, es tim ated  
average c o s t s  were a l s o  a ss ig n e d  to  the t a r g e t s  f o r  work to  
be c a r r i e d  out and p r o j e c t s  announced f o r  the p e r i o d .  .
/have been
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have been q u e s t io n e d  because o f  the low y i e l d  o f  e x i s t i n g  w orks. A 
su sta in e d  r a te  should  a l s o  be m aintained f o r  water supply  and sewerage 
i f  i t  i s  in ten d ed  to  meet the t a r g e t s  f o r  coverag e  by th ese  s e r v i c e s  
adopted  by the c o u n t r i e s ,  and ta k in g  in t o  account the ra p id  p r o c e s s  
o f  u r b a n iz a t io n  at work in  the r e g i o n . 2 1 /
Thus investm ent in  the s e c t o r  i s  programmed t o  grow at o v e r  
11 per cen t  a n n u a lly ,  a r a th e r  h igh  f i g u r e .  Because o f  the economic 
d i f f i c u l t i e s  f a c in g  the m a jo r i ty  o f  the c o u n t r i e s ,  i t  i s  p robab le  
that t h i s  r a te  w i l l  not be f u l l y  reach ed , but in  any case  i t  i s  
es tim ated  th at  on average the share o f  investm ent r e la t e d  to  water 
w ith in  g r o s s  dom estic  investm ent w i l l  r i s e  and p ro b a b ly  exceed  5 per  
cent in  the decade 1971-1980 (a g a in s t  U per  cen t  in  19Ô 1-1970).
Faced w ith  the need to  su pply  t h i s  c a p i t a l ,  the c h o i c e s  open 
to  the c o u n t r ie s  are n a t u r a l ly  c l o s e l y  l in k e d  t o  the p r e v a i l i n g  type  
o f  o v e r a l l  p o l i c y .
The s o c i a l  im portance o f  the  s e r v i c e s  w ater can p ro v id e  i s  
r e c o g n iz e d ,  but the l e v e l  o f  i n t e r v e n t i o n  a ss ig n e d  to  the government 
tends to  v a ry .  In the p a s t ,  c o n s id e r a t i o n  o f  the s o c i a l  va lu e  o f  the 
s e r v i c e s  has r e s u l t e d  in  the  predominance o f  h igh  d i r e c t  p a r t i c i p a t i o n  
o f  the p u b l i c  s e c t o r ,  which has s u p p l ie d  th e  m a jo r i ty  o f  the funds 
through the budgets  o f  m i n i s t e r i a l  a g e n c ie s  o r  c o n t r ib u t io n s  ( d i r e c t l y  
o r  by en d ors in g  lo a n s )  t o  d e c e n t r a l i z e d  b o d ie s .  Bonds have been is su e d  
on the c a p i t a l  market o n ly  o c c a s i o n a l l y ,  and then in  the energy 
s e c t o r .
P a r t ly  because o f . t h e  sh orta ge  o f  c a p i t a l  o f  most governments o f  
the r e g io n ,  and p a r t ly  as an o r g a n i z a t i o n a l , measure in  the a l l o c a t i o n  
o f  r e s o u r c e s  aimed at re d u c in g  waste in  the use o f  w ater, a p o l i c y  i s  
g a in in g  ground in  which government s u b s id ie s  are  reduced and th e re  i s  
g r e a t e r  s e l f - f i n a n c i n g  through t a r i f f s  o r  ch arges  f o r  the s e r v i c e s .
2 1 /  The t a r g e t s  f o r  I 98O were e s t a b l i s h e d  by the M in is te r s  o f  
H ealth  at the above-m entioned  m eeting in  S an tiago  in  1972 .'
/This trend
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This  tren d  has been in f lu e n c e d  by the recom endations  o f  the 
loan-m aking b o d ie s  o p e r a t in g  in  th e  r e g io n ,  whose a id  t o  the s e c t o r  
has been c o n s id e r a b le .  Loans granted  in  1961-1970 by the World Bank 
(IBRD) and by the In ter -A m erican  Development Bank ClDB) amounted to  
a l i t t l e  o v e r  2 ,200  m i l l i o n  d o l l a r s ,  and the f i g u r e  i s  c l o s e  to  
3 ,000  m i l l i o n  f o r  the p re se n t  decade u n t i l  hòw. A lthough the sums 
are not s t r i c t l y  com parable (becau se  the time phases are  d i f f e r e n t )  
they r e p re s e n t  a c o n s id e r a b le  p r o p o r t io n  o f  t o t a l  in vestm en t.
The breakdown by heading and by loan-m aking body i s  as 
f o l l o w s : 2 2 /




D rink ing  w ater and d ra in s 6 b2 31 18
I r r i g a t i o n  and dra inage 9 28 22 18
G en eration  o f  h y d r o e l e c t r i c i t y O Ce>5 30 b? 6b
T o ta l  per  cen t 100 100 100 100
T o ta l  in  m i l l i o n s  d o l l a r s 1,0 70 1 ,1 7 0  . 1 ,1 7 0 1 : 7 ? °
I t  shou ld  be remembered that  t h i s  i s  not a l l  the e x te r n a l  a id  
from p u b l i c  funds a l l o c a t e d  t o ,w a t e r  p r o j e c t s ,  s in c e  c o n s id e r a b le  
c o n t r ib u t i o n s  have been r e c e iv e d  under b i l a t e r a l  agreem ents.
In any even t ,  the c o u n t r ie s  o f  the r e g io n  show an i n t e r e s t  
in  e x te r n a l  f in a n c in g  and many o f  them argue that  i t  sh ou ld  become 
more f l e x i b l e  and r a p id  .( in c lu d in g  l o c a l  c o s t s ,  r e d u c in g  b u r e a u cr a t ic  
f o r m a l i t i e s ,  e t c . ) .
I t  i s  the h y d r o e l e c t r i c a l  s u b - s e c t o r  w h ich .manages most e a s i l y  
to  a t t r a c t  bo th  n a t io n a l  and in t e r n a t i o n a l  fu n d s .
22/ Source : Bank statements and official communications.
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There are  many i r r i g a t i o n  and land-im provem ent p r o j e c t s  which 
have not in  p r a c t i c e  produced the exp ected  econom ic r e s u l t s ,  and 
t h e r e fo r e  f in a n c in g  in  t h i s  area i s  d i f f i c u l t  and c a l l s  f o r  new 
approaches  in  the fu t u r e .  In g e n e ra l ,  th e re  has been a tendency  to  
underestim ate  the complementary a c t i v i t i e s  f o r  the b a s i c  p r o j e c t  
which are r e q u ire d  in  o rd e r  to  d e r iv e  a l l  the b e n e f i t s  from the 
p r o j e c t s ,  and thus the c a p i t a l  budgets  have remained s m a ll .  While the 
p lann in g  o f  su ch  p r o j e c t s  has p ro g re ss e d  c o n s id e r a b ly ,  the b a s ic  
approach c o n t in u e s  t o  be o r ie n t e d  towards m easuring the growth o f  
the volume o f  goods and s e r v i c e s  r a th e r  than the r o l e  the p r o j e c t s  
p lay  in  r u r a l  developm ent.
The c r i t e r i a  to  a s se s s  p r o j e c t s  and take d e c i s i o n s  c o n s id e r  in  
g e n era l  not o n ly  t h e i r  exp ected  econom ic p r o f i t a b i l i t y  but a l s o  the 
im portant r o l e  they may p lay  in  a c h ie v in g  s o c i a l  o b j e c t i v e s  such a.s 
the improvement o f  the b a s i c  s o c i a l  i n f r a s t r u c t u r e ,  the  c r e a t i o n  o f  
employment, income r e d i s t r i b u t i o n ,  n a t io n a l  i n t e g r a t i o n ,  the r e d u c t io n  
o f  r e g io n a l  im ba la n ces ,  e t c .
There are  a l s o  c r i t e r i a  which stem from s p e c i a l  c ir cu m s ta n ce s ,  
such as complementing investm ent which has a lr e a d y  been c a r r i e d  out 
or  com p le t in g  u n f in is h e d  p r o j e c t s  (a  r e l a t i v e l y  freq u en t  ca se  in  the 
f i e l d  o f  i r r i g a t i o n ) .
The p r o j e c t  e v a lu a t io n  c o e f f i c i e n t s  i l l u s t r a t e  the s i t u a t i o n  
which p r e v a i l s  in  the r e g io n :  h igh  c o s t  o f  money, sh orta ge  o f  cash  
and r e l a t i v e  abundance o f  la b o u r .  Some c o u n t r ie s  use i n t e r e s t  r a te s  
o f  n e a r ly  13 per  cent to  c a l c u l a t e  the p resen t  va lu e  o f  c a p i t a l  
e x p e n d itu re ,  w h ile  to  determ ine the s o c i a l  p r i c e  o f  la b o u r  market 
p r i c e s  are  m u l t ip l i e d  by a c o e f f i c i e n t  o f  l e s s  than one ( i n  one cou n try  
i t  i s  0 . 6 ) .  The exchange r a te  i s  u s u a l ly  charged n om in a lly  ( i n  one 
case  33 per  c e n t )  in  o rd e r  t o  compare o p t io n s  w ith  a l a r g e r  o r  sm a lle r  
p r o p o r t io n  o f  im ported  good s .
/7. Technological
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Most o f  the c o u n t r ie s  o f  the r e g io n  s t r e s s  the need to  improve 
the t e c h n o lo g y  used in  w ater management and u se ,  mainly by ad apting  
the advanced methods d eve lop ed  in  o th e r  p la c e s  and by ta k in g  care  
that in  so  d o in g  no d i s t o r t i o n s  are  made in  l o c a l  s o c io -e c o n o m ic  
s t r u c t u r e s .
P a r t i c u l a r  i n t e r e s t  i s  shown in  the te ch n iq u e s  o f  com putation  ,
and o p e r a t io n a l  a n a l y s i s ,  and in  t h e i r  a p p l i c a t i o n  to  water p lan n in g , 
in c lu d in g  the c a r r y in g  out o f  h y d r o l o g i c a l  s tu d ie s  and work programming.
There i s  a l s o  i n t e r e s t  in  the d e s ig n  o f  t a r i f f  s t r u c t u r e s  which 
encourage a more c a r e fu l  use o f  the r e s o u r c e  and the  measurement o f  
consum ption .
Another n e ce ssa ry  p o l i c y  i s  seen to  be to  deepen b a s ic  knowledge 
o f  the r e s o u r c e ,  by supplem enting the h y d ro m e tr ica l  networks w ith 
a d d i t i o n a l  param eters such as the q u a l i t y  o f  w ater , se d im e n ta t io n ,  
e v a p o r a t io n ,  g r o u n d w a t e r , le v e ls ,  g l a c i e r  movements, e t c . ,  which are 
c u r r e n t ly  not measured in  a sy s te m a tic  manner. I t  i s  noted  in  t h i s  
r e s p e c t  that i t  i s  d e s i r a b le  to  adopt the new te c h n o lo g y  by which 
data s e r i e s  are  gen era ted  on the b a s is  o f  o n ly  b r i e f  o r  d is c o n t in u o u s  
s t a t i s t i c s  and t o  p r o c e s s  and p u b l is h .d a ta  w ith  a view  to  o b ta in in g  
com plete  and u p - t o -d a t e  in fo r m a t io n .  The use o f  the data p ro v id e d  by 
a r t i f i c i a l  s a t e l l i t e s  and by rad ar ,  t r a c e r  is o to p e s ,  and o th e r  remote 
se n so rs  i s  a l s o  r e c o g n iz e d  as im portant f o r  knowledge o f  the r e s o u r c e .
The h ig h ly  s o p h is t i c a t e d  methods to  in c r e a s e  the a v a i l a b i l i t y  
o f  w ater, such as d e s a l i n i z a t i o n  or  m o d i f i c a t i o n  o f  the c l im a te  are  
c o n s id e r e d  to  be o f  very  l o c a l  i n t e r e s t  and i t  i s  suggested  th at  '
th e re  shou ld  be fu r th e r  s tu d ie s  on t h e i r  a p p l i c a t i o n .
Most n a t io n a l  r e p o r t s  in d i c a t e  th a t  p e rso n n e l  t r a in e d  in  v a r io u s  
forms o f  e x p l o i t a t i o n  o f  water r e s o u r c e s  are  a v a i la b le  but in  
i n s u f f i c i e n t  number. There i s  c l e a r  i n t e r e s t  in  programmes o f  u n iv e r s i t y  
gran ts  which enable  l o c a l  p erson n e l to  become s p e c i a l i z e d  in  v a r io u s  
t e c h n o lo g ie s ,  and in  t r a in in g  programmes, e s p e c i a l l y  o f  an o p e r a t io n a l  
nature  in  water management and the  i n s t a l l a t i o n  and maintenance o f  
networks o f  h y d ro m e tr ica l  s t a t i o n s .
7 o Technological development
/The desirability
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The d e s i r a b i l i t y  i s  mentioned o f  com bining the t r a in in g  o f  
l o c a l  s t a f f  abroad w ith  dem on stra t ion  programmes and d i r e c t  v i s i t s  
by f o r e ig n  e x p e r ts  to  the co r re s p o n d in g  l o c a l  o f f i c e s  in  o rd e r  to  
be a b le  t o  g iv e  due c o n s id e r a t io n  to  l o c a l  c o n d i t i o n s .
Mention i s  a l s o  made, as an e f f e c t i v e  method o f  t r a n s fe r r in g  
knowledge, o f  p e r i o d i c a l  t e c h n i c a l  seminars and sym posia o f  s p e c i a l i s t s  
from w ith in  and o u t s id e  o f  the  r e g io n ,  ch o o s in g  t o p i c s  o f  common 
i n t e r e s t  t o  a number o f  c o u n t r i e s ,  and o f  the s tre n g th e n in g  and 
r e g io n a l  c o - o r d i n a t i o n  o f  r e se a rch  and t r a i n i n g  i n s t i t u t e s .
Some n a t io n a l  r e p o r t s  m ention t e c h n i c a l  and f i n a n c i a l  a s s i s t a n c e  
r e c e iv e d  in  t h i s  a re a ,  such as th a t  p ro v id e d  by the United N ations 
Development Programme w ith  a view  to  expanding and m odern izing 
h y d r o m e te o r o lo g ic a l  and h y d r o lo g i c a l  measurement system s and the 
d e s i r a b i l i t y  o f  in c r e a s in g  such c o - o p e r a t i o n .
G. Environmental and health considerations
In r e c e n t  yea rs  in  most c o u n t r ie s  o f  the r e g io n  c o n s id e r a b le  
emphasis has been p la ce d  on the w ider env ironm enta l c o n s id e r a t io n s  
r e la t e d  to  water management. This i n t e r e s t  in  the environment has 
r e in f o r c e d  a lo n g e r  s ta n d in g  con cern  f o r  the h e a lth  a s p e c t s  o f  water 
management. Not s u r p r i s i n g l y ,  the  p r o t e c t i o n  o f  the q u a l i t y  o f  
d r in k in g  water i s  one o f  the m ajor areas  o f  c o n ce rn  where the g r e a t e s t  
p r o g r e ss  has been made. In a l l  the c o u n t r i e s ,  the M in i s t r i e s  o f  
H ealth  have environm enta l h e a lth  programmes o f  lo n g  s ta n d in g ,  many 
o f  which have been d e ve lop ed  in  c o l l a b o r a t i o n  w ith  in t e r n a t i o n a l  and 
b i l a t e r a l  a g e n c ie s .  The r e l a t i o n s h i p  between water developm ent 
a c t i v i t i e s  and environm ental h e a lth  i s  w id e ly  r e c o g n iz e d ,  p a r t i c u l a r l y  
as water p la y s  a s i g n i f i c a n t  r o l e  as a v e c t o r  o r  v e h i c l e  o f  t r a n sm iss io n  
in  a number o f  w idespread  d i s e a s e s ,  l i k e  m a la r ia ,  y e l lo w  f e v e r ,  
s c h is t o s o m ia s is  and a l l  g a s t r o - e n t e r i c  d i s e a s e s .  At the same time the 
in terd epen den ce  in  an e c o l o g i c a l  sense  between man and h i s  environm ent, 
as w e l l  as the in f lu e n c e  o f  e c o l o g i c a l  f a c t o r s  on h e a lth ,  has been 
a cce p te d  as a b a s ic  p r i n c i p l e  in  the developm ent o f  h e a lth  p o l i c i e s . 23/
2 3 /  PAHO/PASB, Ten Year H ealth  Plan f o r  the A m ericas , O f f i c i a l
Document NQ I 1 6 , Washington, January, 1973»
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U n fo r tu n a te ly ,  but e q u a l ly  u n s u r p r is in g ly ,  the e f f i c i e n c y  
observed  in  w ater supply  and s a n i t a t i o n  programmes has not y e t ,  in  
g e n e ra l ,  been a p p l ie d  to  the b road er  q u e s t io n s  o f  environm enta l 
q u a l i t y .  These environm enta l a s p e c t s  o f  the use and management o f  
w ater and r e la t e d  r e s o u r c e s  do not  have a lo n g  t r a d i t i o n  o f  p u b l i c  
co n ce rn ,  and a c t i o n  in  most c o u n t r ie s  has been s p o r a d i c .  C on sequ ently , 
th ere  i s  c o n s id e r a b le  room rem aining f o r  the d e f i n i t i o n  o f  p o l i c i e s  
amongst the  v a r io u s  o p t io n s  th a t  are  a v a i l a b l e .
(a )  I n s t i t u t i o n a l  machinery
L a rg e ly  as a r e s u l t  o f  the s t im u lu s  g iv e n  by UNEP, a p r o c e s s  
o f  c o n s o l id a t i o n  o f  e x i s t i n g  d is p e r s e d  machinery f o r  the p r o t e c t i o n  
o f  the environment has begun in  most c o u n t r ie s  b u t ,  in  many, i t  has 
y e t  t o  reach  a s u f f i c i e n t l y  advanced s ta ge  to  be f e l t  in  o p e r a t io n a l  
p o l i c i e s  and programmes. Both the form and l e v e l  o f  c o n s o l id a t i o n  
vary  c o n s id e r a b ly  between c o u n t r i e s .  The developm ents b e in g  pursued 
in  the r e g io n  in c lu d e  the f o l l o w i n g :
( i )  The d r a f t i n g  o f  new l e g i s l a t i o n  f o r  the p r o t e c t i o n  o f  the 
environment in  g e n e r a l ,  in c lu d in g  w ater  and o th e r  r e s o u r c e s ,  which 
p r o v id e s  f o r  the e s ta b lish m en t o f  new environm enta l a g e n c ie s .
( i i )  The amendment o f  water cod es  or  o th e r  l e g i s l a t i o n  to  
s tre n g th e n  c o n t r o l  o f  the n o n -h e a lth  a s p e c t s  o f  w ater q u a l i t y .
( i i i )  The re g ro u p in g  o f  e x i s t i n g  a g e n c ie s  in  o rd er  to. c e n t r a l i z e  
env ironm enta l a c t i v i t i e s .
( i v )  The a d o p t io n  o f ■s p e c i f i c  p o l i c i e s ,  programmes and p r o j e c t s  
d i r e c t e d  tow ards env ironm enta l p r o t e c t i o n  w ith in  e x i s t i n g  water 
i n s t i t u t i o n s .  ,
Examples in c lu d e  new environm enta l cod es  in  Colombia and M exico , 
amendments to  water l e g i s l a t i o n  in  Jamaica and B r a z i l ,  the e x te n s io n  
o f  the r e s p o n s i b i l i t i e s  o f  e x i s t i n g  a g e n c ie s  to  c o v e r  the environment 
as in  the ca se  o f  the O f i c in a  N aciona l de E v a lu a c ió n  de Piecursos 
N atu ra les  (ONERN;, Peru and S e c r e t a r ía  de R ecu rsos  H id r á u l i c o s  (SRH) 
M exico , and the upgrading o f  the p r i o r i t y  g iv en  to  water q u a l i t y  
programmes in  many c o u n t r i e s .
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D e sp ite  the advances th a t  have been made, however, much remains 
to  be done t o  a ch iev e  a f u l l y  in t e g r a t e d  approach t o  the environm enta l 
consequences  o f  water u se ,  water development p r o j e c t s  and water 
management d e c i s i o n s ,  g e n e r a l ly .  In  many c o u n t r ie s  o f  the r e g io n  the 
r e s p o n s i b i l i t y  f o r  the environment remains so d is p e r s e d ,  both  l e g a l l y  
and a d m in is t r a t iv e ly ,  th a t  no e f f e c t i v e  p r o t e c t i o n  o f  the environment 
can be a ch iev ed  and the e x i s t i n g  l e g i s l a t i o n  i s  l i t t l e  more than the 
e x p r e s s io n  o f  good i n t e n t i o n s .  For example, in  the  c o n s t i t u t i o n  o f  
Panama i t  i s  e s t a b l i s h e d  th at  c o n s e r v a t io n  o f  the  environment i s  a 
fundamental duty o f  the s t a t e ,  y e t  the l e g i s l a t i o n  gov ern in g  the 
use o f  water co n ta in s  no workable r e g u la t io n s  f o r  a c h ie v in g  such 
an end. S im ila r  s i t u a t i o n s  have been r e p o r te d  by a la r g e  number o f  
c o u n t r i e s .
(b )  Damage e v a lu a t io n
Few countries in the region have progressed very far in the 
evaluation of damage to the environment. In those countries where 
due to the posession o f a r e la tiv e ly  highly developed secondary 
manufacturing sector contamination from industria l and urban sources 
is  most severe, a beginning has been made. For example, the creation  
of evaluative and in vestiga tive  in st itu t io n s  at the state le v e l  in  
Brazil and the co-operative system between Recursos Hidráulicos and 
Salubridad y A sistencia in Mexico. In many cases, evaluation a c t iv i t ie s  
are restr ic ted  to measurement of water quality from the viewpoint 
of human health. Even so, expansion  has occurred in the capacity  
to evaluate damage to water quality ; for example, since 1971 Mexico 
has put into operation b research in s t i tu t e s ,  9 laboratories in 
d ifferen t regions of the country and 9 mobile laborato ries . Together 
these f a c i l i t i e s  cover 60 per cent o f  the area of the country.
In  g e n e r a l ,  f o r  the  development o f  p o l i c i e s  in  t h i s  area  i t  i s  
n e ce ssa ry  to  bear  in  mind the c l o s e  r e l a t i o n s h i p  between the c r i t e r i a  
o f  r e g u la t io n s  and the means to  e n fo r c e  them. For the s t a t e  o f  the 
water environment to  be eva luated  m o n ito r in g  system s, t r a in e d  p e r s o n n e l ,  
l a b o r a t o r i e s  and re se a rc h  i n s t i t u t i o n s  must be t r e a t e d  as i n t e g r a l  
p a r ts  o f  one system . This i s  not an easy g o a l  t o  a c h ie v e .
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-  66 -
( c ) S p e c ia l  t e c h n o lo g y
U n t i l  r e c e n t l y ,  i t  has been u sua l t o  approach  the c o n s id e r a t i o n  
o f  the c o n t r o l  o f  the con tam in ation  o f  w ater, o r  the p r e s e r v a t io n  
o f  water q u a l i t y ,  in  the f o l l o w in g  manner:
( i )  s tudy the p h y s i c a l  a s p e c t s  o f  the  problem  and c o l l e c t  data  
on the c o n v e n t io n a l  param eters ;
( i i )  e s t a b l i s h  the  l e v e l  o f  con tam in ation  through the com parison  
o f  t h i s  in fo r m a t io n  t o  the c o n v e n t io n a l  l i m i t s ;
( i i i )  i d e n t i f y  the s o u r ce s  o f  p o l l u t i o n ;
( i v )  adopt a s e t  o f  norms and standards  from the g e n era l  
l i t e r a t u r e ;
( v )  d e s ig n  a programme o f  c o n t r o l .
In g e n e ra l ,  t h i s  approach has f a i l e d  due to  the d i f f i c u l t y  o f  
e n fo r c in g  the r e g u la t io n s  e s t a b l i s h e d  under the  c o n t r o l  programme, the 
h igh  c o s t s ,  and i m p r a c t i c a b i l i t y  o f  the programmes.
More r e c e n t l y ,  a new approach has begun t o  be a p p l ie d  which i s  
l e s s  r i g i d  and g iv e s  l e s s  w eight t o  g e n e ra l  param eters and r u l e s .
I t  c o n s i s t s  o f :
( i )  the i d e n t i f i c a t i o n  o f  the nature o f  the water q u a l i t y  problem 
and the a c c e s s  problem  ( c o n s id e r in g  a l s o  non-human members o f  the 
e co sy s te m );
( i i )  d e te rm in a t io n  o f  the l e v e l  and type  o f  damage b e in g  caused ;
( i i i )  i d e n t i f i c a t i o n  o f  the so u rce  o f  the damage;
( i v )  d e te rm in a tio n  o f  the range o f  a l t e r n a t i v e  means and t h e i r  c o s t s ;
(v )  the d e s ig n  o f  a c o n t r o l  programme which m inim izes t o t a l  c o s t s ,  
c o n t r o l  c o s t s  and damage t o  s o c i e t y  as a w hole .
W ithin t h i s  framework, many new te ch n iq u e s  fo r .  the c o n t r o l  o f  
p o t e n t i a l  environm enta l damage are  b eg in n in g  t o  be a p p l ie d  in  L a tin  
A m erica . M ention may be made, f o r  example, o f  the  s tu d ie s  on the 
beh av iou r  o f  contam inants in  Guanabara Bay, R io  d e . J an e iro  and the 
Cauca R iv e r ,  Colombia , ca r r ie d :  out w ith  the a d v i s o r y . s e r v i c e s  o f  CEPIS.
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The phenomena o f  the h y d r o lo g i c a l  w orld  are  not s u b je c t  to  
known r u l e s ,  and knowledge o f  them i s  p u re ly  s t a t i s t i c a l .  Extreme 
s i t u a t i o n s  may a r i s e  anywhere and at any tim e, through an e x ce ss  
o r  a la c k  o f  p r e c i p i t a t i o n ,  w ith  w idespread  r e p e r c u s s io n s  on th e  water 
u sers  o r  on the v a l l e y s  o f  the b a s in  co n ce rn e d .  A d i s t i n c t i o n  must 
be drawn between s i t u a t i o n s  which are  a c t u a l l y  extreme (which re cu r  
o ver  a v ery  lo n g  p e r i o d ) ,  and d i f f i c u l t  s i t u a t i o n s  which r e c u r  o ver  
s h o r t e r  p e r io d s  and f o r  which measures may be taken to  remedy to  some 
e x te n t  t h e i r  harmful e f f e c t s ,  and s t r a t e g i e s  may be p repared .
The measures which must be taken to  d e a l  w ith  such s i t u a t i o n s  
may be c l a s s i f i e d  in  th re e  groups :
-  s o c io - e c o n o m ic ,  t o  compensate and a id  the v i c t im s ;
-  r e g u la t o r y ,  t o  remedy the harmful e f f e c t s  o f  such phenomena;
-  p r e c a u t io n a r y ,  t o  warn p o s s i b l e  v i c t im s  and reduce damage.
The f i r s t  group o f  measures r e l a t e s  to  the  work c a r r i e d  out by
the emergency and c i v i l  d e fe n se  o f f i c e s ,  which o p e ra te  in  a l l  the 
c o u n t r ie s  and have l i t t l e  to  do w ith  w ater management i t s e l f .
R e g u la to ry  measures in c lu d e  both  the b u i ld in g  o f  dams, so  as to  
s t o r e  water f o r  p e r io d s  o f  sh or ta ge  o r  t o  r e g u la te  f l o o d s ,  as w e l l  as 
the p ro p e r  management o f  the b a s in s  so as to  take advantage o f  the 
n a tu ra l  r e g u la t io n  p ro v id e d  by the v e g e t a t io n  and the c le a n in g  and 
c o r r e c t i o n  o f  r i v e r  c o u r s e s  t o  f a c i l i t a t e  the d ra in age  o f  the w ater . 
Measures o f  t h i s  type have the g r e a t e s t  econom ic im pact, s in c e  they 
p ro v id e  adequate s a f e t y  f o r  the developm ent o f  the th rea ten ed  zone ; 
however, they  are  o n ly  e f f e c t i v e  in  s i t u a t i o n s  which may be d e s c r ib e d  
as d i f f i c u l t ,  in v o lv in g  drought o r  f l o o d s .
For t r u ly  extreme s i t u a t i o n s ,  the r e g u la to r y  work r e q u ir e d  would 
be so great  th a t  i t  would be d i f f i c u l t  t o  j u s t i f y  c a r r y in g  i t  o u t .
I t  i s  not p o s s i b l e  to  execu te  works t o  s t o r e  the water needed t o  p ro v id e  
a g a in s t ,  f o r  example, t h r e e -y e a r  droughts  w ith  p r e c i p i t a t i o n  o f  o n e - s ix t h  
the annual av era ge ,  l i k e  the drought which h i t  p art  o f  C h ile  and Peru 
between 1968 and 19 70 , nor  to  p ro v id e  a d e fe n se  a g a in s t  h u r r ic a n e s .
9. Strategies for extreme situations
/Finally, the
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F i n a l l y ,  the t h i r d  group o f  m easures, d e s c r ib e d  as p r e ca u t io n a r y  
m easures, in c lu d e ,  i n t e r  a l i a , government r e g u la t io n s  to  r e s t r i c t  the 
use o f  h ig h ly  exposed areas  and measures prepared  in  advance f o r  
a c t i o n  in  em ergencies  f l o o d  and h u rr ica n e  warning system s, m e t e o r o lo g i c a l  
f o r e c a s t s  based on a v a i l a b l e  data and the study  o f  snow paths and 
g l a c i e r  movements in  o r d e r  to  make f o r e c a s t s  o f  f lo w s  at thaw p e r i o d s .
Among h y d r o l o g i c a l  phenomena i t  i s  perhaps h u rr ica n e s  which 
cause the g r e a t e s t  damage, a lthough  i t  i s  l im i t e d  to  r e l a t i v e l y  sm all 
areas  and o v e r  sh o r t  p e r i o d s .  A s p e c i a l  UNDP/WMO m iss io n  s tu d ie d  the 
problem  and among i t s  recommendations 2b /  p a r t i c u l a r  im portance was 
g iv e n  t o  the s e t t i n g  up o f  a f lo w  and f l o o d  warning system the 
d e l im i t a t i o n  o f  f l o o d a b l e  zon es ,  the supplem enting o f  o b s e r v a t io n  
networks w ith  radar  and r a d io  sondes and the c r e a t i o n  o f  an in t e r n a t i o n a l  
c o - o r d i n a t i o n  s t r u c t u r e  in  t r o p i c a l  m e te o ro lo g y .
F lood  warning system s have been t r i e d  out in  the r e g io n  f o r  some 
r i v e r s  o f  g re a t  le n g th  in  which the f l o o d  wave a l lo w s  s u f f i c i e n t  time 
t o  evacuate  the zones which may be w orst h i t ;  th ese  in c lu d e  the warning 
system on the Unare r i v e r  in  V enezuela , which has been o f  g rea t  b e n e f i t  
t o  the c i t y  o f  B a rce lon a  s i tu a t e d  at the mouth o f  the r i v e r .
10. Water r e s o u r c e s  o f  shared b a s in s
The w ater r e s o u r c e s  o f  shared b a s in s  in  L a tin  America are  r e l a t i v e l y  
l i t t l è - k n o w n ,  d e s p i t e  t h e . f a c t  that alm ost a l l  c o u n t r ie s  have 
s ign ed  i n t e r n a t i o n a l  agreements c o v e r in g  the use o f  such  r e s o u r c e s .
F i f t e e n  o f  the r e g i o n ’ s c o n t in e n t a l  i n t e r n a t i o n a l  r i v e r  b a s in s  are 
coveped by some kind  o f  agreement f o r  s tudy  and developm ent o f  the 
b a s in  r e s o u r c e s .  In a d d i t i o n  th ere  are  b i l a t e r a l  agreements d e a l in g  
w ith  f r o n t i e r  w aters  o r  reach es  and t r i b u t a r i e s  o f  c o n t in e n t a l  r i v e r  
b a s in s .  These agreements vary  from form al t r e a t i e s  t o  exchange o f  
n o te s ,  to  j o i n t  d e c l a r a t i o n s ,  t o  memoranda o f  agreement and f i n a l l y  
t o  the r a th e r  in fo rm a l " a c t a s ” , which are  the o f f i c i a l  n o te s  o f  m eetings 
o f  the i n t e r e s t e d  p a r t i e s .
2b /  A le r t a s  ante in u n d a cion es  y huracanes en e l  istm o cen troam erican o  
y e l  C a r ib e , UNDP/WMO/ECLA, 1975*
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The m a jo r i ty  o f  agreements are b i l a t e r a l  not o n ly  due t o  the 
f a c t  that m u l t i l a t e r a l  agreem ents, are more d i f f i c u l t  t o  n e g o t ia te  
but a l s o  a consequence o f  the s im ple  f a c t  th at  i n  the r e g io n  th ere  are 
on ly  6 r i v e r  b a s in s  shared by th re e  o r  more c o u n t r i e s .  In a d d i t i o n ,  o f  
th ose  o n ly  the Amazon (shared; by 7 co u n t-r ie s )  and the R iv e r  P la te  (shared  
by 5 c o u n t r i e s )  are o f  r e a l  economic im portan ce . Most b i l a t e r a l  agreements
are concern ed  w ith  r i v e r s  and la k e s  as p o l i t i c a l  bou n daries  between 
n a t io n s  o r  w ith  q u e s t io n s  o f  f r e e  n a v ig a t io n .  Agreements d e a l in g  
w ith  i r r i g a t i o n ,  hydropower and in t e g r a t e d  o r  m u ltipurpose  r i v e r  
bas in  s tu d ie s  and development perhaps w ith e x c e p t io n  o n ly  o f  th ose  betwee; 
Mexico and the U nited  S t a t e s ,  date from the secon d  h a l f  o f  t h i s  c e n tu ry .
The l e v e l s  o f  c o - o p e r a t i o n  and the degree  o f  i n s t i t u t i o n a l i z a t i o n  
vary  o ver  a wide range . The agreements are  in  gen era l  l im i t e d  to  exchange 
o f  in fo r m a tio n  and p re l im in a ry  in v e s t i g a t i o n s  and j o i n t  s t u d ie s .  U su a lly ,  
a j o i n t  ( o r  m ixed) com mission i s  c r e a te d  w ith  equal r e p r e s e n t a t io n  o f  
t e c h n i c a l  p erson n e l from each n a t io n .  Examples o f  t h i s  type o f  agreement 
are many. Among the most im portant are th ose  between B r a z i l  and Uruguay 
on the Quarai and Mirim Lagoon, between A rgentina  and Uruguay on the 
Uruguay r i v e r ,  and between Peru and Ecuador f o r  the use o f  the r e s o u rc e s  
o f  the Puyango-Tumbes and Catamayo-Chira b a s in s .
There are  s e v e r a l  examples o f  agreements which co n tem p la te ,  in  
a d d i t i o n  to  j o i n t  s t u d i e s ,  the  fo rm u la t io n  o f  j o i n t  p r o j e c t s .  An 
example i s  the agreement between B o l i v i a  and Peru on Lake T i t i c a c a .
S evera l  r e c e n t  agreements a l s o  in c lu d e  j o i n t  c o n s t r u c t io n  and o p e r a t io n  
o f  p r o j e c t s .  This i s  the c a s e ,  f o r  in s t a n c e ,  o f  the agreements between 
A rgentina  and Uruguay r e l a t i v e  to  S a lt o  Grande on the Uruguay r i v e r  
and between B r a z i l  and Paraguay on the I t a ip u  hydropower development 
on the Paraná r i v e r .  A h ig h e r  l e v e l  o f  c o - o p e r a t i o n  demands a l s o  a 
h ig h e r  l e v e l  o f  i n s t i t u t i o n a l i z a t i o n .  In the case  o f  j o i n t  c o n s t r u c t i o n  
and o p e r a t io n  o f  p r o j e c t s ,  such as those  between A rgentina  and 
Paraguay (Y a cy re tá  agreement o f  1973) and B r a z i l  and Paraguay ( I t a ip u  
agreement a l s o  o f  1973) b in a t io n a l  e n t e r p r i s e s  were c r e a te d  which 
have g r e a t e r  d e c is io n -m a k in g  power than th o se  o f  mixed com m issions.
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An a n a ly s is  o f  e x i s t i n g  agreements r e v e a ls  th a t  th ere  i s  a 
g en era l  r e lu c t a n c e  on the p art  o f  n a t io n a l  governments to  d e le g a te  
power to  an i n t e r n a t i o n a l  body o ver  which they do not  have f u l l  
c o n t r o l .  In g e n e ra l  mixed com missions and o th e r  i n s t i t u t i o n a l  e n t i t i e s  
are  g iv e n  a u t h o r i t y  to  d e c id e  o n ly  on s t r i c t l y  t e c h n i c a l  m a tters .  
D i f f e r e n c e s  o f  o p in io n  which cannot be s o lv e d  by consensus w ith in  
such e n t i t i e s  are s e t t l e d  through t r a d i t i o n a l  d ip lo m a t ic  p r o ce d u r e s .
The o n ly  working m u l t i l a t e r a l  agreements are th ose  o f  the R iv e r  
P la te  b a s in .  In 9 ye a rs  o f  o p e r a t io n  the most im portant accom plishm ents 
o f  th ese  agreements have been : ( i )  com prehensive knowledge o f  the 
w ater and o th e r  n a tu ra l  r e s o u r c e s  o f  the b a s in s  which r e p re s e n t  a 
c o n s id e r a b le  improvement over  p r e - e x i s t i n g  know ledge; ( i i )  v a r io u s  
agreements on q u e s t io n s  o f  p r i n c i p l e s ,  f o r  example, i t  was r e s o lv e d  
th a t  b i l a t e r a l  agreements must p reced e  development o f  a l l  reach es  o f  
the b a s i n 's  r i v e r s  form ing in t e r n a t i o n a l  b o u n d a r ie s ,  w h ile  in  the case  
o f  s u c c e s s iv e  i n t e r n a t i o n a l  r i v e r s ,  each cou n try  may use the water 
w ith in  i t s  t e r r i t o r y  as lo n g  as no s i g n i f i c a n t  i n ju r y  i s  induced on 
the o th e r  r e p a r ia n s ;  ( i i i )  as a b a s i s  f o r  in t e g r a t i o n  and c o - o r d i n a t i o n  
o f  p o l i c i e s  and programmes w ith in  the b a s in ,  com parative  l e g a l  and 
a d m in is t r a t iv e  s tu d ie s  have been undertaken ; ( i v )  the co n ce p t  o f  the 
b a s in  as a geo -econ om ic  u n i t  has been s t r e s s e d  and s tu d ie s  have been 
c a r r i e d  ou t  on measures t o  improve n a v ig a t io n ,  in te r c o n n e x io n  o f  road , 
r a i l  and e l e c t r i c i t y  netw orks, c o -o r d in a t e d  r a d io  b r o a d c a s t in g  
r e g u la t i o n s ,  and g en era l  improvement o f  com m unications. Many i n i t i a t i v e s  
have not gone beyond the p re l im in a ry  i n v e s t i g a t i o n  s ta g e .  P r a c t i c a l l y ,  
a l l  im plem entation  p r o j e c t s  have been the r e s u l t  o f  b i l a t e r a l  agreem ents. 
The p r o g r e s s  made can be a t t r ib u t e d  to  a g r e a t  e x te n t  to  the atmosphere 
o f  c o - o p e r a t i o n  between the c o u n t r ie s  which has been con firm ed  by the 
m eetings o f  the F ore ig n  M in is te rs  o f  the R iv e r  P la te  b a s in .
In t h is  b a s in  o th e r  m u l t i l a t e r a l  agreements have been reached 
which to  a g r e a t  e x te n t  are  a l s o  the r e s u l t  o f  t h i s  s p i r i t  o f  
c o - o p e r a t i o n ,  f o r  example the agreement between B o l i v i a ,  Paraguay and 
A rgentina  on i n v e s t i g a t i o n s  and developm ent o f  the P ilcom ayo r i v e r .
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The i d e a  o f  a c o n t i n e n t a l  c o n v e n t i o n  e s t a b l i s h i n g  p r i n c i p l e s  
f o r  the de v elo p m e n t  and use  o f  i n t e r n a t i o n a l  r i v e r s  i n  L a t i n  Am eric a  
can be t r a c e d  to  some o f  th e  e a r l y  m e e t i n g s  o f  th e  I n t e r - A m e r i c a n  
s y s t e m .  The S e v e n th  I n t e r - A m e r i c a n  C o n f e r e n c e  i n  M o n te v id e o  i n  1 9 3 3 ,  
adopted  a 10  p o i n t  d e c l a r a t i o n  2 5 /  on th e  i n d u s t r i a l  and a g r i c u l t u r a l  
use  o f  w a te r  r e s o u r c e s .  The p r i n c i p l e s  e s t a b l i s h e d  by t h i s  
d e c l a r a t i o n  were n o t  b i n d i n g ,  n e v e r t h e l e s s  t h e y  have n o t  o n l y  i n s p i r e d  
o t h e r  a t t e m p t s  a t  r e g i o n a l  c o n v e n t i o n s  b u t  have  been ta k e n  as  a 
b a s i s  f o r  many b i l a t e r a l  and m u l t i l a t e r a l  a g r e e m e n t s  among L a t i n  
American c o u n t r i e s .
E x i s t i n g  c o n v e n t i o n s  or d r a f t  c o n v e n t i o n s  w i l l  c e r t a i n l y  
c o n t i n u e  to  s e r v e  as  v a l u a b l e  g u i d e l i n e s  f o r  th e  c on d u c t  o f  S t a t e s .
To a g r e a t  e x t e n t ,  th e  same c o u l d  be s a i d  o f  g l o b a l  c o n v e n t i o n s  su c h  
a s  the p r i n c i p l e s  a d o p t e d  by th e  S t o c k h o lm  C o n f e r e n c e  on th e  Human 
E nvironment and o t h e r  i n s t r u m e n t s  or re com m en dation s  o f  an 
i n t e r n a t i o n a l  n a t u r e ,  r e g a r d i n g  s h a r e d  w ate r  r e s o u r c e s .
2 5 /  R e s o l u t i o n  ( L X X I I )  o f  the S e v e n t h  I n t e r - A m e r i c a n  C o n f e r e n c e ,  
h e l d  i n  M o n te v id e o  i n  1 93 3»



